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Here’s an Old 
Timer Installed 
43 Years Ago 


with its old switchboard 
dressed up with some 
later-day instruments 


ERE is a generator that takes you 

back to the beginnings of gen- 
erator design in Thomas A. Edison’s 
machine shop at Menlo Park, N. J., in 
the late ’70’s. This particular machine 
and three others like it are still in op- 
eration in the plant of the Grinnell 
Manufacturing Corporation at New 
Bedford, Mass., where they were in- 
stalled in 1882, about 43 years ago. 
Certainly the designers built better 
than they knew, for these machines 
have worn themselves out twice over, 
according to the modern rule of apply- 
ing depreciation on an estimated useful 
life of 20 years. But still they carry 
the lighting load and appear to be able 
to do so for some time to come. 

From the standpoint of maintenance 
it is, interesting to know that each ma- 
chine during the past 43 years has had 
one new commutator and with the ex- 
ception of repairing one or two bear- 
ings and renewing the brushes, no other 
repairs have been found necessary. 
’ As will be noted, they are driven by 
almost vertical belting from a line- 
shaft, an arrangement that would not 
be recommended today for so-called 
mechanical reasons, but this drive and 
these generators have not and do not 
perform according to opinions or mod- 
ern engineering ideas; they just keep 
on going as good machines might be 
expected to operate, with no need for 
excuses or apologies of any nature on 
the part of the designer or the op- 
erator. It would be a happy day in 
many a plant if some modern equip- 
ment would perform in like manner. 
But in the old days when these gen- 
erators were built the idea was to pro- 
duce the best generator possible, con- 
trasted with the idea often found today 
of building the best design that can be 
made cheap and stand a show when 
the buyer sharpens his pencil and sets 
out to see just how little he needs to 
pay to get the thing, on which he has 
asked all the Toms, Dicks and Harrys 
in the manufacturing business to 
bid, delivered in his plant. When he 





gets it and it operates he is usually 
satisfied, but if it fails in any respect 
the abuse that the maker gets in letters 
and conversation is like a drama with a 


rough villain and no plot. But this 
angle of modern buying I do not in- 
tend to discuss now. 

In the old Edison machine works at 
Menlo Park the first generators built 
in 1880 were called “Z” dynamos. In 
re-designing these “Z” machines a few 
years later they were enlarged by add- 
ing an extra field magnet and lengthen- 
ing the armature and the base. These 
redesigned machines were called “L” 
dynamos. The “K” design came along 
about the same time, and is the design 
shown in the accompanying illustra- 
tion, still larger than the others, with 
three field magnets all of the same size 
as in the “Z” machine, but with a 
longer armature and base. These ma- 
chihes embody Mr. Edison’s original 
conception of a dynamo with an arma- 
ture of very low resistance as compared 
with the total resistance of the machine. 

The old switchboard, also shown in 
the illustration above, was installed at 
the same time as the generators. On it 
can be seen an old-type field rheostat 
which was used for all three gen- 
erators. Much difficulty was experi- 
enced in getting the three machines to 
operate in parallel, and to do this the 
brushes had to be continually adjusted. 
But this is no fault peculiar to these 
machines; no doubt there are many 
who read this that can tell some inter- 
esting tales about getting some modern 
machines to divide their loads equally. 

Some of you men may wonder why I 
have dug up this old stuff to talk about, 


and to you I will simply say this: If 
you will visit one of these old installa- 
tions and get a good understanding of 
the abuse these old machines have 
stood, you will have more respect for 
good design in machines, and when you 
are called upon to buy equipment in the 
future you will not compare equivalent 
machines on the basis of dollars per 
pound. Design ability and successful 
operation are not rated that way. To 
those of you who have had years of 
experience with some of the good de- 
signs that have been and still are made, 
I have nothing to say. You know the 
whole story and could probably write a 
good article some day around your ex- 
periences. By the way, this would be 
well worth your while and INDUSTRIAL 
ENGINEER would be interested in pub- 
lishing it if you make it good and full 
of details. In case you happen to have 
an old-timer in your plant, just drop 
me a line and I'll help you to frame up 
an article that will be so good that the 
Editors will be glad to print it. 


Qoderal CA 
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Fig. 1—Location of the electrical equipment 
in the basement beneath the operating floor 
characterizes the Frank Smith Mill installa- 
tion. This illustration shows two of the mo- 
tors and the control for the beater drives. 
Four of these motors, shown in Fig. 10, drive 
the beaters, Fig. 9, on the floor above. 


Some new ideas about — 


Paper Mill Power Drive 
and Motor Control Layout 


that were applied in a new mill to the installation 
of power service equipment, including the types of 
motors, methods of control, and kinds of drives used 


By C. S. NEWCOMB 
Chief Electrician, Paul A. Sorg Paper Co., 
Middletown, Ohio. 

OME novel and interesting fea- 
S tures of design and layout have 

been embodied in the distribu- 
tion, application, and control of 
power service in the new Frank 
Smith mill of the Paul A. Sorg 
Paper Co., at Middletown, Ohio. Nat- 
urally, continuous service with few 
delays was uppermost in the minds 
of the men laying out the drive ap- 
plications. However, there were four 
other thoughts. behind the installa- 
tion. They are: (1) Remote-con- 
trolled, automatic operation through- 
out, thereby permitting the use of 
cheaper, unskilled labor as well as 
giving greater protection to the 
equipment involved. (2) Location of 
electrical equipment so as to give 


the greatest measure of protection 
from corrosive elements common to 
paper mills. (3) Convenience of 
making changes, re-arrangements, 
and expansions. (4) Ease of mainte- 
nance and repair. These factors lay 
behind the selection and installation 
not only of the electrical equipment, 
but also of the mechanical elements 
such as belts, gears, couplings, 
clutches and the like, which are also 
a very decided factor in the success 
or failure of a drive application. 
The Frank Smith mill was built 
with the idea of producing paper 
specialties; all grades of paper are 
intended to be produced, from tis- 
sue to high-grade bond paper. This 
mill does not produce paper pulp. 
The process starts with shredding of 
the raw material, which is then put 
through the _ bleaching process, 
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through the beaters and Jordan en- 
gines and into the machine room, 
where it is converted into the fin- 
ished product. 

The front portion of the mill 
building is known as the bleach 
house, the middle portion as the 
beater room and the rear as the 
machine room. A basement extends 
under the entire building and the 
bleach house and beater room ‘con- 
sist of more than one floor, although 
practically all of the paper making 
equipment is either on the ground 
floor or in the basement. 

To protect the electrical equip- 
ment from the water and corrosive 
elements common to paper mills, as 
many of the larger motors as pos- 
sible were located in the basement. 
Out of a total of 66 motors it was 
found possible to place 36 of them in 
the basement. The basement is clean 
and dry and gives plenty of room 
around the motors for inspection, 
maintenance and repair. Also, this 
arrangement gives more free space 
around the equipment on the floor 
above. 

Automatic or push-button con- 
trol is used throughout, which per- 
mitted the location of the control 
panels at any place desired. How- 
ever, the panels are grouped in three 
locations in the basement: one 
group consists of the controllers for 
the bleach house (shown in Figs. 5 
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and 6); the second group is for the 
beater motors (shown in Fig. 1), 
and the third group consists of the 
machine room controllers, a portion 
of which are shown in Fig. 11. 
Centralizing the controllers and 
placing the majority of the motors 
in the basement or on the floor above 
greatly simplified the distribution 
system. The average load taken by 
this mill is approximately 1,500 kw. 
A large share of this load is supplied 
from the local public utility, the 
balance being taken by the power 
house in one of the nearby mills of 
the company. Power is brought in 
at 13,200 volts and stepped down by 
transformers to 440 volts, at which 
voltage it is distributed throughout 
the mill. There is also a small 
amount of 230-volt, d.c., power used. 
Feeders go from a_ seven-panel 
switchboard located in a corner of 
the rear end of the main floor, 
through the floor to a conduit sys- 
tem that is carried on the ceiling 
of the basement. This system is 
carried along the ceiling so as to 
reach the three groups of control 
panels. Connecting conduit was 
easily dropped to each group of con- 
trol panels; likewise, conduit was 
readily carried down the wall or the 
building columns to motors in the 
basement. The motors on the floor 
above were easily reached by con- 
duit through the floor. This ar- 
rangement of conduit and control- 
lers used a minimum amount of con- 
duit, did away with the need of 
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distribution boxes, and kept the con- 
duit accessible so that alterations or 
repairs could be easily made. 

Centralizing the controllers in this 
manner would result in a large num- 
ber of conduits coming together over 
each group of controllers and due 
to crossovers and interconnections, 
the result would be an awkward in- 
stallation. To eliminate this, pull 
boxes were installed over each group 
of control panels and also at such 
other points where it would other- 
wise be necessary to group a large 
number of conduits. 

The pull boxes were made of sheet 
iron fastened to angle-iron frames, 
as shown in Fig. 11. The boxes are 
hung from the ceiling. Sections of 
one side of the boxes are hinged at 
the top as shown in Fig. 11, thereby 
permitting inspection. Crosswise 
racks are placed in the boxes so as 
to permit carrying the wires in three 
layers, two layers being supported 
by racks while the third layer lies 
on the bottom of the box. 

One disadvantage of this system 
of distribution lay in the fact that 
it would be hard to locate the wires 





Fig. 2—A lineshaft running in 
ball-bearing pillow boxes is used 
on the variable-speed paper ma- 
chine drive. 


The seven sections of the paper 
machine are driven by the variable- 
speed, shunt-wound, Crocker- 


Wheeler motor shown at the left. 
The lineshaft runs in ball-bearing 
pillow boxes mounted on concrete 
pedestals. The control for this motor 
is shown in Fig. 11. 
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for a given motor and control un- 
less some system of identification 
were used. This was overcome by 
the use of identification tags and 
colored wire. Tags were placed on 
the wires at the motor terminals, 
control panel terminals and also in 
the junction and pull boxes. Each 
motor was assigned a series of two 
or three letters; for instance SA 
represents No. 1 Bleacher motor in 
the bleach house. An additional let- 
ter is added to distinguish which 
circuit of this motor is involved, as 
P for primary or line, S for second- 
ary, and C for control. In addition 
the phases are numbered 1, 2 and 8. 
Hence, a wire with a tag number 
SAP 2 indicates that it is the wire 
for the second phase of the line or 
primary side of the motor. The con- 
trol wires that run from‘the push 
buttons to the panels are colored, the 
start wire being green, the stop wire 
red, and the common return wire 
black. Other colors are used for the 
meter wiring. In addition to this, a 
diagram was made showing the loca- 
tion of the conduit and the pull and 
junction boxes. This diagram also 
shows sections taken at the ends of 
the boxes where conduits enter and 
the wires in each conduit at the 
points where these sections are 
taken are marked with the same in- 
formation as is put on the tags. 

In the bleach house there are 23 
motors ranging in size from 1% hp. 


’ to 100 hp. A list of these motors, 


together with the equipment driven, 
is shown in Table I. As can be seen 
from the list the drives required are 
for pumps, fans, agitators, filters 
and the like. All of the machines 
have individual drive because simul- 
taneous operation of all of them is 
not essential for continuous pro- 
duction. Direct drive through flexi- 
ble couplings is used for the higher 
speed applications while belt drive 
is used for those of slower speed. In 
case of very slow speed drives, a 
back-geared motor is belted to the 
machine, as shown in Figs. 4 and 7. 

As was stated earlier in the arti- 
cle, the control panels for the motors 
in the bleach house are grouped to- 
gether at one point. Front and 
rear views of this control board 
are shown in Figs. 5 and 6. 
Allen-Bradley automatic primary- 
resistance type controllers, across- 
the-line type starters, and second- 
ary-resistance type starters for 
wound-rotor motors are used. Over- 
load protection is obtained through 
circuit breakers or overload relays 
on each panel. The resistors are of 
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the compression type made by the 
Allen-Bradley Co. Since these re- 
sistors are in the form of long tubes 
they could be mounted directly be- 
hind the panels without preventing 
access to the wiring on the rear of 
the panels, as is shown in Fig. 6. 
This gave a very compact arrange- 
ment. The illustration also shows 
the terminal boards at the top and 
center of the panels. 

The eight beaters in the beater 
room are driven by five motors lo- 
cated in the basement. Ordinarily 
four beaters are required for normal 
operation; so four beaters are belted 
to one lineshaft which is also located 
on the floor of the basement beneath 
the beater floor. The remaining four 
beaters have individual drives and 
are used to take care of the peaks 
in production and also act as spare 
equipment in case any of those in 
the group drive have to be shut 
down. 

Because of the high starting 
torque required, wound-rotor motors 
are used for the individually-driven 
beaters. These are Crocker-Wheeler 
motors rated at 85 hp., 385 r.p.m., 
and are belted to the beaters. These 
motors are shown in Figs. 9 and 10. 

From Fig. 9 it will be seen that 
the beaters are arranged four in a 
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line. ,The group shown contains the 
ones that are individually driven. 
Immediately to the left is a second 
row of four beaters, which are driven 
from a lineshaft. This lineshaft is 


Fig. 3—Push-button control sta- 
tions’ are located at convenient 
points adjacent to the machines 
controlled. 


Here are shown the push buttons 
for starting and stopping the syn- 
chronous motors driving the Jordan 
engines; also, the stop button for 
the constant-speed drive. The meters 
inside the cabinets are calibrated 
in horsepower and indicate the load 
on the motor which the push button 
controls. 
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placed on the floor of the basement 
directly below the driving pulleys of 
this group of beaters. The lineshaft 
is coupled directly to an Electric 
Machinery Co.’s synchronous motor 
rated at 265 hp., 450 r.p.m., as is 
shown in Fig. 12. The use of the 
synchronous motor for this appli- 
cation counterbalances the compara- 
tively poorer power factor of the 
wound-rotor motors driving the 
other beaters. Also it aids in im- 
proving the power factor of the en- 
tire plant. 

The lineshaft is located in the 
basement and is directly under the 
driven pulleys of the beaters. It is 
supported on sleeve-bearing pillow 
blocks which are mounted on con- 
crete pedestals. A belt wrapping 
and tightening device known as the 
Lenix Drive (made by F. L. Smidth 
& Co.) is used on each lineshaft 
pulley. This not only provides a 
means of independently disconnect- 
ing each beater in the group, but 
also permits operation with a short 
distance between centers of driving 
and driven pulleys. In addition, the 
Lenix Drive insures that sufficient 
area of the driving pulley is in con- 
tact with the belt going to the much 
larger driven pulley on the beater 
directly overhead. 








Table I—Drive Data of the Equipment Used in Bleach House 








MacHINE DRIVEN TYPE 


R. P: M. Motor Mra. 


Typre oF CONTROL 


METHOD oF 
DRIvE 


Contro.t Mrg. 








No. 1 Bleacher 
No. 2 Bleacher 


Wound rotor 
Wound rotor 


No. 3 Bleacher 
Shredder 
Vacuum pump 


Wound rotor 
Wound rotor 


Squir. 


cage 


*Allis-Chalmers 
Allis-Chalmers 
fAllis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 


Automatic 
Automatic 
Automatic 
Automatic 
Auto. prim. res. 


Allen-Bradley Belt 


Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 


Belt 

Flex. coupli 
ex. coupling 

Belt ° 





Plunger stuff pump 
Filter pump 
Bleached stock pump 
Filter overflow pump 
Filter drive 


Squir. 


Squir. 
Squir. 
Squir. 
Squir. 


cage 
cage 
cage 
cage 
cage 


1,140 
1,140 


Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 


Auto. prim. res. 
Auto. prim. res. 
Auto. prim. res. 
Across-the-line 
Across-the-line 


Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 


Belt 

Flex. coupling 
Flex. coupling 
Flex. coupling 
Reduction gear 





Washer water pump 

Agitator bleach chest 
Agitator bleach chest 
Agitator bleach chest 


Squir. 
Squir. 
Squir. 


Squir. 


cage 
cage 
cage 
cage 


1,150 
1,150 
1,150 
1,150 


Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 


Auto. prim. res. 
Auto. prim. res. 
Auto. prim. res. 
Auto. prim. res. 


Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 


Flex. coupling 
Gear and belt 
Gear and belt 
Gear and belt 





Agitator filter chest 
Vacuum pump 
Alum tank agitator 
Air compressor 


Squir. 
Squir. 
Squir. 
Squir. 


cage 
cage 
cage 
cage 


1,150 
1,150 
1,140 
1,750 


Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 


Robbins & Myers 


Auto. prim. res. 


Man. compensator 


Across-the-line 
Across-the-line 


Allen-Bradley 
Allis-Chalmers 
Allen-Bradley 
Allen-Bradley 


Gear and belt 
Back gear 
Gear and belt 
Belt 





Shredder conveyor 
Shredder blower 
Two elevators 
Heater 





Squir. 


Squir. 


Squir. 
Squir. 


cage 
cage 
cage 
cage 





1,140 
685 


1,140 








Allis-Chalmers 
Allis-Chalmers 


Warner Elev. Co. 


Allis-Chalmers 





Auto. prim. res. 


Across-the-line 





Allen-Bradley 
Allen-Bradley 


Allen-Bradley 





Gear and belt 
Flex. coupling 
Direct 

Belt 





Table II—Drive Data of the Equipment Used in Beater Room and Pump House 








MacuinE DRIVEN 


TYPE 


Motor Mre. 


Type or ConTROL 


ContTROL Mra. 


METHOD oF 
Drive 





Automatic 


No. 1 Beater 
No. 2 Beater 
No. 3 Beater 
No. 4 Beater 


Wound rotor 
Wound rotor 
Wound rotor 
Wound rotor 


Crocker-Wheeler 
Crocker-Wheeler 
Crocker-Wheeler 
Crocker-Wheeler 
Elec. Machine Co. 


Automatic 
Automatic 
Automatic 
Automatic 


Allen-Bradley Belt 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 


Elec. Mach. Co. Direct 


Nos. 5 to 8 Beaters 


Synchronous 





Heater 
No. 1 Deep well pump 
No. 2 Deep well pump 
Heater 





Squir. 
Squir. 
Squir. 
Squir. 


cage 
cage 
cage 
cage 











Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 





Across-the-line 


Man. compensator 
Man. compensator 


Across-the-line 





Allen-Bradley 
Allis-Chalmers 
Allis-Chalmers 
Allen-Bradley 





Belt 
Direct 
Direct 
Belt 











All motors are for 440-volt, three-phase service. 





. 
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When starting the synchronous 
motor, the counterweights on the 
Lenix Drives are raised, thereby 
permitting the belts to hang slack 
and causing the motor to start the 
lineshaft under no-load conditions. 
Electrical interlocks, controlled by 
the position of the counterweights 
on each Lenix Drive, are connected 
in series with the start button of 
the motor control so as to prevent 
starting the synchronous motor in 
case any of the Lenix Drive units 
have not been released. 

Belts are used on all of the beater 
room drives as these provide a very 


Les 


, fhe Pat Pa ts 
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economicdl method of connecting the 
driving pulleys of the lineshaft and 
motors with the driven pulleys on 
on the beaters on the floor above. 





OR de i 


Figs. 5 and 6—Grouping of indi- 
vidual control panels at central 
locations is a feature of the con- 
trol installation. 


This control board is made up of 
Allen-Bradley across-the-line start- 
ers and automatic, primary-resis- 
tance starters. Fig. 6, right, shows 
the neat arrangement of resistors 
made possible through the use of 
compression-type tube resistors. The 
two controllers in the right fore- 
ground are current- and time-limit 
secondary resistance starters for the 
bleacher slip-ring motors. 
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Fig. 4—Drive installations used in 
the bleach house. 


The back-geared motor at the left 
drives the shredder chest through a 
belt. In the center is a small pump 
directly . connected to a motor 
through a flexible coupling. The 
push buttons for these two motors, 
as well as a third motor, are shown 
at the extreme left. The control 
panels for these motors are in the 
basement and are part of the group 
shown in Fig. 10. 





The control for the synchronous 
motor is an Electric Machinery Co.’s 
push - button-operated automatic 
starter. This controller automatically 
starts the synchronous motor on re- 
duced voltage, closes the field switch 
at the proper moment and then 
switches the motor to the full line 
voltage. 

The starters for the wound-rotor 
motors are of unusual interest. 
They are shown in Fig. 1. The four 
controllers are mounted together in 
the basement, adjacent to the wound- 
rotor motors that they control, two 
of which can be seen at the left in 
the illustration just referred to. 
The controllers are the Allen-Brad- 
ley type J-3230 and provide both 
time-limit and current-limit acceler- 
ation of the motor. This type of 
controller uses compression-type re- 
sistors, which are placed in series 
with each phase of the rotor of the 
induction motor. 

The operation of the controller is 
simple. Pushing the start button 
closes the primary switch, connect- 
ing the motor to the line. The clos- 
ing of this switch also starts the 
pilot motor which is located at the 
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bottom of the control panel and is 
used for compressing the resistors. 
The pilot motor rotates a camshaft 
that compresses the resistors (con- 
nected in series with the rotor), 
until the wound-rotor motor starts. 
The current relay which is connected 
in series with the primary circuit 
and which is set for the maximum 
desired starting current, then gov- 
erns the acceleration of the motor. 
If the primary current rises above 
the predetermined value for which 
the relay is adjusted, the latter will 
act to stop the pilot motor. How- 
ever, as soon as the current is re- 
duced, due to the acceleration of the 
motor, the relay will close and start 
the pilot motor again, thereby fur- 
ther compressing the resistors, 
which decreases the value of resis- 
tance in the secondary of the motor. 
This action is continued until the 
motor has been fully accelerated 
and the resistance short-circuited by 
a contactor on the panel. 

The gearing of the pilot motor to 
the camshaft is so arranged that 
approximately 5 to 8 sec. are re- 
quired to turn the camshaft from 
the full-resistance position to the 
lowest-resistance position, if the ac- 
tion is not interrupted by the series 
relay. The additional time required 
for bringing the motor to full speed 
is allowed for by this relay. Conse- 
quently, a definite minimum time for 
starting the motor is provided by 
the controller, which insures that no 
undue shock or strain is thrown 
upon the equipment during the start- 


INDUSTRIAL ENGINEER 





Vol.83, No.11 





Fig. 7—Back-geared motors are 
belted to the stuff chests and to 
the agitators. 


This permits mounting the 74%-hp. 
squirrel-cage motors on the wall, 


thereby keeping this equipment 


clean and dry. 





ing period and if unusually high 
starting torque is required, current- 
limit acceleration takes care of the 
acceleration until the motor is 
thrown across the line. 

Push buttons for starting and 
stopping these motors are located on 
the wall adjacent to each beater. 

A wattmeter calibrated in horse- 
power is also located at each push- 
button control station, so that the 
operators can know the condition of 
the load on the individual motors, 
thereby enabling them to judge the 


2 


quality of product being produced by 
the machines. The wattmeter and 
push-button stations are arranged 
in sheet-iron cabinets, one of which 
can be seen at the extreme right of 
Fig. 9. A close-up view of a similar 
control station can be seen in Fig. 3. 

There are 34 power drives in the 
machine room and in the basement 
under it. It is in this room that the 
pulp is put through the Jordan en- 
gines for refining. It then passes on 
to the paper machine where the 
liquid paper stock or pulp is con- 
verted into paper. 

Inasmuch as the load on the Jor- 
dan engines can be reduced as much 
as desired when starting, they are 
driven by synchronous motors which 
are directly connected thereto. The 



























































Table 11]—Drive Data of the Equipment Used in the Machine Room 
MAacHINE DRIVEN Typz Ratine | R. P. M. Moror Mra. Type or CoNTROL Controt Mra. eee oF 
P. RIVE 
No. 1 Jordan Synchronous 200 360 | Elect. Mach. Co. Automatic Elec. Con. & Mfg. | Direct 
No. 2 Jordan Synchronous 200 360 | Elect. Mach. Co. Automatic Elec. Con. & Mfg. | Direct | 
No. 1 Agitator Squir. cage 10 1,150 | Allis-Chalmers Auto. prim. res. Allen-Bradley Reduction gear 
No. 2 Agitator Squir. cage 10 1,150 | Allis-Chalmers Auto. prim. res. Allen-Bradley Reduction gear 
Constant-speed drive Squir. cage 125 585 | Crocker-Wheeler Allen-Bradley Belt 
Motor-generator Synchronous 230 1,200 | Crocker-Wheeler Automatic Allen-Bradley Direct 
Variable-speed machine- | D. C. 200 600 | Crocker-Wheeler Allen-Bradley Belt 
Rewinder sy ot 25 335/1,000 | Crocker-Wheeler Automatic Allen-Bradley Belt 
Stuff pump D. C. 7.5 300/600 | Crocker-Wheeler Automatic Allen-Bradle Belt 
Stuff pump Squir. cage 7.5 535 | Elec. Con. & Mfg. Compensator Elect. Con. & Mfg.} Belt 
Wire shake D. C. 0.4 450/900 | Crocker-Wheeler Automatic Allen-Bradley Belt 
Oil pump >. ©. 0.25 1,725 | Western Electric Safety switch Square D Direct 
Oil pum Oe ef * 0.25 1,725 | Western Electric Safety switch Square D Direct 
Monorail crane D.C. Manual ShephardC. &H.Co.| Gear 
Consistency regulator Single phase 0.1 1,750 | Robbins & Myers 
Oil pump Squir. cage 2 1,155 | General Electric Across-the-line Allen-Bradley Gear : 
Beater room pump Squir. cage 25 - 1,740 | Allis-Chalmers Auto. prim. res. Allen-Bradley Flex. coupling 
Machine pump Squir. cage 25 1,150 | Allis-Chalmers Auto. prim. res. Allen-Bradley Flex. coupling 
No. 3 Agitator Squir. cage 7.5 850 | Allis-Chalmers Auto. prim. res. Allen-Bradley Speed reducer 
Four heaters Squir. cage 3 1,140 | Allis-Chalmers Across-the-line Allen-Bradley Belt 
Four heaters Squir. cage 2 1,135 | Allis-Chalmers Across-the-line Allen-Bradley Belt 
Elevator Squir. cage Warner Elev. Co. i Flex. coupling 
Seybold cutter Squir. cage 7.5 1,140 | Allis-Chalmers Auto. prim. res. Allen-Bradley Belt 
Water pump Squir. cage 10 1,150 | Allis-Chalmers Auto. prim. res. Allen-Bradley Files. tata 
Ventilating fan Squir. cage 15 1,150 | Allis-Chalmers Compensator Allis-Chalmers Belt 
Breast roll hoist D. C. General Electric Direct 
Direct-current motors are for 230-volt service. 
All other motors are for 440-volt, three-phase service, except the single-phase motor, which is connected to the 110-volt supply. 




















November, 1925 





INDUSTRIAL ENGINEER 





two Jordans are driven by Electric 
Machinery Co. motors rated at 200 
hp., 360 r.p.m. They are controlled 
by push-button-operated, automatic 
starters made by the Electric Con- 
troller and Mfg. Co. One of the 
Jordan engines together with the 
push-button control station is illus- 
trated in Fig. 3. 

The main drives on the paper ma- 
chine proper are the constant-speed 
drive and the variable-speed or Ward 
Leonard drive. The constant-speed 
drive operates one water pump, two 
large vacuum pumps for the suction 
rolls, and four small pumps for suc- 
tion boxes, all of which are located 
in the machine room basement. In- 
asmuch as these seven pieces of 
equipment must operate simultane- 
ously (for a shutdown of any one 
would mean that the entire paper 
machine must be shut down), group 
drive was selected as being the most 
economical in operst’on and _ first 
cost. The constant-speed drive is 
illustrated in Fig. 8. 1t consists of 


Fig. 8—Group drive is also used 
on the constant speed drive. 


A Crocker-Wheeler, squirrel-cage, 
induction motor drives this line- 
shaft, which in turn drives a group 
of seven’ pumps used on the wet 
end of the machine. 





a 125-hp., 585-r.p.m., Crocker- 
Wheeler squirrel-cage induction mo- 
tor belted to a lineshaft running in 
ball-bearing pillow blocks mounted 
on concrete pedestals resting on the 
basement floor. Inspection of Fig. 
8 will show how the use of belts 
lends itself to driving of pumps, etc., 
which must be driven at various 
speeds and be located at different 
distances from the lineshaft, due to 





Figs. 9 and 10—Belt drive is used 
for the beaters. 

Fig.9, left, shows the four beaters 
that are individually driven by the 
wound-rotor motors shown in Fig. 
10, right. The sheet metal cabinet 


at the extreme right of Fig. 9 con- 
tains a horsepower meter and the 
start and stop buttons for No. 4, 
beater. A similar cabinet is located 
adjacent to each beater. These but- 
tons operate the controllers shown 
in Fig. 1 
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limitations caused by piping and 
building columns. 

The variable-speed or Ward-Leon- 
ard drive consists of a motor-gen- 
erator set (shown at the right in 
Fig. 11) supplying variable-voltage 
direct current to a shunt-wound mo- 
tor belted to a long lineshaft which, 
in turn, is belted to the seven sec- 
tions of the paper machine on the 
floor above. The shunt-wound motor 
and the long lineshaft which are 
located in the basement beneath the 
machine room, are shown in Fig. 2. 
This lineshaft also runs in ball- 
bearing pillow blocks supported in 
the same manner as those for the 
other lineshafts. The motor, which 
is shown at the left of the illustra- 
tion just mentioned, is equipped with 
two sizes of pulleys on the armature 
shaft which may be belted to two 
different sizes of pulleys on the line- 
shaft, thereby obtaining two ranges 
of speed. These two changes com- 
bined with the change in speed by 
the manipulation of the generator 
and shunt motor fields, give a total 
range from 80 to 800 ft. per minute 
on the paper machine. 

The lineshaft just mentioned is 
belted to countershafts on the floor 
above, which in turn are geared to 
the different sections of the paper 
machine. To enable any section of 
the paper machine to be cut out, 
Cutler-Hammer magnetic clutches 
are provided on each countershaft to 
disconnect the pulley from the gear. 

The control for the machine room 
has been grouped together as shown 
in Fig. 11. The two panels at the 
extreme right are the Allen-Bradley 
control for the motor-generator set 
shown in the right foreground and 
for the variable-speed shunt motor. 
The third panel from the right is 









the control for the constant-speed 
drive motor. The remaining panels 
are for the various auxiliary drives 
in the machine room and are listed 
in Table III. 

As has been said before, push-but- 
ton control is used throughout. One 
of the push-button stations is shown 
in Fig. 3. Directly above the push 
buttons are two wattmeters cali- 
brated in horsepower so as to give 
the operator an idea of the amount 
of power being drawn by the ma- 
chines controlled by the push but- 
tons. These meters are used in ad- 
justing the amount of shredding that 
each Jordan does whether they are 
connected in series or parallel. It 
also provides a means of setting the 
machine to duplicate a product pre- 
viously produced. In this connection, 


ores 
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it may be said that similar meters 
are used on all of the larger drives 
throughout this plant, with the idea 
that these would help the operators 
to set their machines to duplicate 
conditions that have formerly been 
obtained. Careful readings are taken 
on these meters for every grade of 
paper that is put through. 

This mill has a connected load of 





Fig. 12—A synchronous motor 
drives a group of four beaters 
through a lineshaft. 


The synchronous motor is coupled 
directly to the lineshaft. A Lenix 
Drive, as shown at the left, is used 
on each lineshaft pulley to permit 
the belts driving the beaters to hang 
slack during starting or for inde- 
pendently stopping any beater. Use 
of the Lenix Drives also makes it 
possible to place the lineshaft di- 
rectly under, and at a short distance 
from, the beater pulleys. 
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Fig. 11—Large junction boxes lo- 
cated over the control boards 
greatly simplify the conduit layout.. 


Sections of one side of the boxes 
are hinged as shown So as to permit 
ready inspection of the wiring. The 
wires are carried on racks inside 
of the junction box, as may be seen. 
This control board contajns all of 
the controllers for the’ machine 
room. The motor-generator set at 
the right furnishes the variable- 
voltage supply for ’the variable- 
speed, paper machine drive. 





583 hp. in squirrel-cage, induction 
motors, 590 hp. in wound-rotor mo- 
tors and 895 hp. in synchronous 
motors. For normal operation the 
four wound-rotor motors on the 
beaters would be shut down, thereby 
giving a total connected load of 833 
hp. in induction motors as compared 
with 895 hp. in synchronous motors. 
As might be expected from such a 
combination the power factor is very 
high, in general averaging about 95 
per cent. 

With the exception of the motors 
on the beater drives, practically all 
of the squirrel-cage and wound- 
rotor motors were furnished by the 
Allis-Chalmers Mfg. Co. Thirty-five 
of these motors are equipped with 
Timken roller bearings. A saving in 
maintenance and repair expense, 
less oil trouble and less greasing is 
expected through their use. So far 
the bearings have operated for eight 
months with absolutely no trouble 
whatsoever. 

These bearings, together with the 
ball bearings in the lineshaft pillow 
boxes, are equipped with Alemite 
nipples for the Alemite system of 
pressure lubrication. No grease has 
been put into the motor bearings 
since the time of installation, al- 
though the motor bearings have been 
inspected from time to time. Every 
indication points to the fact that 
greasing will be required only at 
yearly intervals. 
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Visual Record System 
for Motor Failures 


enables the man responsible for the operation of a 
large number of motors to check their performance 
and thereby reduce the number of production 


delays occurring on them 


By COMER D. HAZEN 


Asst. Chief Electrician, Youngstown Sheet 
& Tube Co., Youngstown, O. 


OST motor record systems 
| \ / | are made-up in the form of 

cards which are filed in 
cabinets or drawers. On these cards 
more or less complete data is given 
regarding the motor ‘and the machine 
driven by it. When ordering spare 
parts or determining rewinding 
data for the motors, such a record is 
very convenient for it provides a 
complete record of the details re- 
garding’ a given motor. Some sys- 




















HAVE YOU EVER wanted to 
know quickly just how many motor 
failures you had in a given time 
and where these failures were? 
Have you wished for something 
like a map, upon which you could 
look and say, “I have had four 
failures here, two over there and 
only one at the other place?” 
Mr. Hazen, herein describes a 
system which in reality is a map 
of the motor casualties on the 
battlefield of operation. His sys- 
tem is simple yet it gives him an 
accurate picture of what is going 
on among 3,000 motors in his plant. 
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The cards in this rack give a visual record 
of the operation of more than 3,000 motors 
in a large steel plant. Only three of the 
total of five sections used, are shown. 

Each section contains 600 cards. The cards 
are filed vertically in rows according to 
the location of the motors they represent. 
The name of the foreman in charge of a 
division is placed at the beginning of the 
corresponding section in the rack. 





tems also provide a space for record- 
ing the failures on the motor and 
the cost of the required repairs. This 
is of value in determining the cost of 
operating a motor on a certain ma- 
chine or in a certain location. How- 
ever, the information is hidden away 
and, in case of a large number of 
motors, it is necessary to go through 
many cards in order to determine 
the frequency of motor failures. 

In a steel plant, the most im- 
portant thing is to keep the motor 
running. The man in charge of the 
maintenance and operation of the 
power drives is judged more or less 
by the number of delays that occur 
on the equipment he is responsible 
for. Hence, the important fact to be 
recorded is how many times each 
motor has failed in service within a 
given length of time and what were 
the causes of these failures. 
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With this idea in mind a visual 
record system for motors was de- 
vised that would enable the man 
responsible for their operation to 
check their performance at a glance. 
It consists essentially of a rack ac- 
commodating 3,000 cards, which 
hangs on the wall of the office of the 
Electrical Department. This rack is 
very similar to the racks used in 
timekeeping departments for hold- 
ing the time cards. It occupies a 
space 5 ft. high and 10 ft. wide. The 
rack is built in sections, each section 
holding 600 cards, as shown in the 
illustration on page 517. Each sec- 
tion is made of a wooden frame com- 
posed of seven vertical strips held at 
the top and bottom by horizontal 
strips. The vertical strips are slotted 
at an angle as shown in the working 
drawing on this page, so as to hold 
galvanized iron separators, which 
make the pockets in which the cards 
are kept. Careful inspection of the 


working drawing just referred to 





Five sections made up like this 
compose the rack for holding the 
record cards. 

Each section of the rack is made of 
seven vertical wood strips held at 
top and bottom by horizontal wood 
members, as shown in the left-hand 
view. The vertical strips are slotted 
¥% in. deep at an angle as shown in 
the right-hand view, which is a side 
elevation of the rack. Galvanized 
iron separators are held between 
opposite slots on the adjacent 
vertical members, as shown in the 
left-hand view. The back of the 
rack is tightly closed in by boards 
as shown at the right. 
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and the illustration of three sections 
of the rack shown on page 517 will 
give a clear idea of the construction. 
Each pocket is inclined slightly off 
the vertical so that the cards are 
held upright with only a half-inch 
of the top of each card visible. By 
inclining the cards, as described, the 
pockets fit behind each other in such 
a manner that from the front all 
that is visible is vertical rows of 
cards, as shown in the illustration 
on page 517. 

The record cards used in this 
system are 314 in. wide by 74% in. 
long and are made up as shown on 
this page. In the upper left-hand 
corner is a space for the number 
designating the drive on which the 
motor is used. This designation 
consists of two letters indicating the 
plant division in which the drive is 
located, and the number of the 
motor. For instance, PL 64 indicates 
motor No. 64 in the plate mill; 
SM 19 indicates No. 19 drive in the 
sheet mill, and so on. The latter 
drive happens to be on a crane; so 
there are three cards with this same 
number—one for the bridge motor, 
another for the trolley motor, and a 
third card for the hoist motor. In 
a case of this kind all three cards go 
in the same pocket of the rack. 
Hence, each pocket in the rack repre- 
sents one complete drive application. 

Beneath the numbers just men- 
tioned, spaces are provided for re- 
cording the name of the department 
in which the motor is located, manu- 
facturer’s name, character of field 
winding, class, form, horsepower, 
voltage, amperes, frame number, and 
speed of the motor. There is also a 
place for recording the brushholder 
data, and the number, size and make 
of brushes. Below these data is a 
place for writing in the name of the 
particular application the motor 
drives. The remainder of the card 
is used for recording the date of the 
motor failures and the reason for 
each failure. 

After making a motor or arma- 
ture replacement, the foreman in 
charge of that division in which the 
delay occurred, makes a note of the 
failure in his daily report, telling 
the reason for the failure and the 
length of the delay. The clerk in 
the Electrical Department receives 
this report the following morning 
and enters all failures immediately 
on the cards just described. When 
the first failure occurs he places a 
black tab on the cards, as shown in 
the illustrations. On the occasion of 
the second failure, a green tab is 

| 
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placed beside the black one and 
thereafter for every failure during 
the remainder of the year an addi- 
tional red tab is attached to the card. 
At the end of the year, the slate is 
wiped clean, all the tabs are removed 
and a new start is made. | 

As the cards sit in the racks only 
the motor location number and the 
colored tabs are visible; hence the 
attention of the electrical superin- 
tendent is quickly drawn to any 
cards that show troubles or delays. 
The cards are arranged in the racks 
according to the geographical di- 
visions of the plant and at the start 
of the row of cards for each district 
is placed the name of the foreman 
having charge of the motors in that 
division. In this manner the elec- 
trical superintendent has a visual 

(Please turn to page 554) 





Colored tabs are used to indicate 
the number of motor failures. 


On this card are recorded the data 
regarding the motor, the location of 
the drive and the name of the ma- 
chine it drives. In the lower half 
of the card, the dates and reasons 
for motor failures are tabulated. 
When the first failure for the year 
occurs, a black tab is placed at the 
top of the card, as shown. On the 
second failure, a green tab is placed 
beside the black one, and for every 
failure thereafter during the re- 
mainder of the year, an additional 
red tab is placed on the card. 
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Groundwork Necessary 


Before Erecting a Lineshaft 


so that it will be rigidly supported and will maintain 
proper alignment in concrete, mill construction and 


other types of buildings 


By GEORGE TRIMM 


Millwright Superintendent, Chicago Pul- 
ley & Shafting Co., Chicago, Ill. 


RECTING a lineshaft is a job 
H, which requires at least experi- 

enced supervision. Also, with 
experienced millwrights the con- 
struction can go up quicker, better, 
and cheaper. In such work as this, 
much depends upon the knowledge 
and previous experience of the men, 
as it would be difficult and almost 
impracticable to attempt to work 
out by mathematical formulas the 
strength of the various construc- 
tions and of the bracing and lag- 
ging necessary. Also, so much de- 





pends upon the freedom from vibra- 
tion and sagging of the building 
that good judgment in placing the 
bracing is often more necessary 
than actual strength of materials. 
Some of the important points al- 
ways to keep in mind in the prelimi- 
nary construction or groundwork 
before the erection of a lineshaft 
depends so much upon the type of 
the building that they are more 
easily explained by connecting them 
to specific examples, some of which 
are given later in this article. 
There is hardly any type of build- 
ing construction which is not en- 
countered when erecting lineshafts, 








Fig. 1—Buildings with wooden roof 
truss construction present some of the 
most difficult problems met in erecting 
lineshafts. This special truss extending 
between the roof trusses, and on which 
the shaft is mounted, has been found 
to be very substantial. 





even though it was never originaily 
intended to bear the extra weight. 
This is particularly true in Chicago, 
and probably other large cities, 
where buildings which were origin- 
ally erected for garages, single-story 
buildings built for floor storage, 
stores, lofts, and even offices are 
later used for laundries and so- 
called light manufacturing, which 
sometimes makes heavy demands 
upon the construction. These types 
of building construction cause 
probably the most difficult problems 
in connection with the erection of 
a lineshaft and will be discussed 
more fully later. 

In some ways substantial, mill- 
construction buildings are _ the 
easiest in which to erect a lineshaft. 
The problem becomes more difficult 
as the quality of the construction 
decreases. Reinforced concrete con- 
struction has a good, substantial 
ceiling for erecting a _lineshaft. 
Saw-toothed roof buildings offer a 
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problem of construction similar to 
that encountered with other trussed 
roofs. Each of these types will be 
discussed more fully later in the 
article. 

A good example of a lineshaft in- 
stallation in a mill-type building is 
shown in the illustration in Fig. 7. 
This shows part of a _ 100-ft., 
2 15/16-in. lineshaft at the Chicago 
plant of the Wolff Mfg. Co. This 
shaft is to be driven by a 30-hp. 
Allis-Chalmers motor and will op- 
erate at 209 r.p.m. The five 20-ft. 
lengths of 2 15/16-in. turned and 
ground shaft are connected by Grip- 
tite keyless, compression couplings. 
A 44-in. by 10-in. Oneida split-steel 
pulley is also clamped on the shaft 
with a keyless, cast-iron bushing 
bored to clamp fit. Cast-iron, four- 
point adjustable, drop hangers with 
a 22-in.—24-in. frame are spaced 
8 ft. apart, which is standard spac- 
ing for practically all cases except 
on shafts operating under severe 
service, or where a shaft is small 
for its load, or where a number of 
additional pulleys and loads are 
added and it becomes necessary to 
insert additional hangers about mid- 
way between the hangers already 
installed. An example of this will 
be given later. 

In this installation the driving 
pulley is placed at the center of the 
shaft, which will be approximately 
' the center of the driving load. The 
hangers on each side of the driving 
pulley are placed 4 ft. apart, which 
will eliminate any possibility of 


whip or weave due to the pull of the © 


belt. This shaft is to be used to 
drive a double row of buffing and 
polishing wheels and, as laid out, 
will not drive enough machines to 
equal its capacity. It is a good plan 
to provide greater capacity in such 
installations than is necessary for 
the machines planned for the initial 
installation as practically always 
more machines are added later. An 
extra % in. or % in. in the diameter 
of the shafting costs comparatively 
little more and practically nothing 
more for erection. 

In the case of this installation at 
the Wolff plant, Fig. 7, the building 
is of substantial mill construction 





Fig. 2—In the installation at the 
Alert Wet Wash Laundry, Chicago, 
lll., it was possible to fasten each 
footing to an I-beam with beam 
clamps. 

In addition, the footings were fas- 
tened to the ceiling by special 
stringers. The method of extend- 
ing a shaft over the light-well in 
eK of the building is shown 
in Fig. 
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and the ceiling practically level, so 
that the actual job of erecting the 
shaft was comparatively simple. 
The footings which support the 
hangers were made of 3-in. by 10-in. 
yellow pine plank. The ceiling 
beams are spaced about 36 in. center 
to center and the footings are fas- 
tened on with four %-in. by 7-in. 
lagscrews. Holes 11/16 in. in 
diameter were bored in the cleats 
or footings and %-in. holes in the 
joists for the lagscrews. 

In erecting lineshafts in mill-con- 
structed and most other multi-story 
buildings, a point which may cause 
difficulty is a ceiling construction 
which is too light, so that the ceil- 
ing gives with passing loads on the 
floor above, or when material or 
machines are placed on the floor 
above. In such a case as-thig a good 
practice is to install and line up the 
shaft under the conditions as found 
at that time. In about a month or 
so, it is well to go over the shaft 
again and line it up to see if there 
has been any deflection in the ceil- 
ing which has affected the shaft. 
This will take care of the loading 
caused by machines on the floor 
above. 
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In case the ceiling gives with a 
passing load, little. can be done to 
remedy it. However, where the floor 
above is used for storage, it is best 
to realign the shaft every time the 
floor is filled up or emptied as in 
some cases deflections of over an 


_inch have been found in the center 


of the ceiling span. Lineshafts 
which are an inch out of alignment 
will create a very heavy friction 
load in the bearings. : 

Another serious problem in any 
installation arises where the joists 
are uneven. In such a case it is 
necessary generally to put some 
blocking under the footing at one 
end or the other. The best way to 
get this footing square is to use a 
plumb-bob or a vertical level and a 
T-square. Sometimes it is possible 
to level the footing on the top side, 
if it is finished lumber; this would 
have been possible with the shaft in- 
stalled in the Wolff plant if it had 
been necessary. 

In case the roof or ceiling slopes 
toward one end of the building, a 
type of construction which is fre- 
auently found on the top floor of 
loft buildings, it is practically al- 
ways necessary to work from a line 
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stretched from one end of the buid- 
ing to the other, or the length of the 


shaft. The line is leveled by the 
use of a line level, which is a small, 
light and very sensitive level which 
may be hung on the center of a taut 
line without deflecting it perceptibly. 
By working from this line it is 
possible to measure to the ceiling at 
each of the varying heights and 
build up the necessary blocking so 
as to provide a substantial footing 
for the lineshaft. 

To make this footing more sub- 
stantial it is generally advisable and 
practically always necessary to run 
stringers the full length of the shaft 
and fasten the hangers to the 
stringers or to footing blocks bolted 
to the stringers. An installation 
of this kind where the roof has a 
considerable slant is shown in Figs. 
2 and’ 3; these illustrations were 





taken in a laundry. In cases of this 
sort 2-in. by 8-in. or 2-in. by 10-in. 
planks are commonly used for the 
blocking, with 4-in. by 4-in. or 4-in. 
by 6-in. timbers as stringers. 

If, in the installation at the Wolff 
plant, it had been necessary to ex- 





Figs. 3 and 4—These illustrations 
show the mounting of the main 
drive shaft, at the other end of the 
room shown in Fig. 2. 


This ball-bearing main drive shaft 
extends through the wall at _ the 
door to a main driving pulley which 
is belted to an engine; the method of 
mounting the shaft at the driving 
pulley is shown at the right. Fig. 3 
at the left, shows a special staging 
which is necessary to carry the 
lineshaft across under the light- 
well. Where: possible the stringers 
were clamped to the I-beams, al- 
though this alone was not sufficient. 
Fig. 4, at the right, shows how wall 
brackets and ball-bearing pillow 
blocks may be used to mount a 
shaft along a partition wall, and 


the bracing which was necessary to 
prevent the wall giving under the 
load of the shaft and pulley. 
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Fig. 5—This is a view of a dif- 
ferent part of the paint mill shown 
in Fig. 8. This type of lineshaft 
installation is used throughout the 
plant. 

Here the footings for the lineshaft 
are fastened to the concrete ceiling 
by expansion shells and the hangers 
are bolted to these footings. Con- 
crete buildings give probably the 
most substantial supports to a 
lineshaft. 





tend the lineshaft at a right angle 
to that shown in the illustration, so 
that it would cross the joists instead 
of running in the same direction, it 
would have been necessary to lay 
stringers across the joists and 
lagged to them. The footings would 
then be bolted to the stringers. It 
would be advisable to lagscrew 
stringers to the joists on each side 
of the footings. 

Sometimes it is necessary to run 
shafts diagonally across a ceiling, 
as is shown in Fig. 6. The construc- 
tion is shown clearly in this illustra- 
tion. A series of parallel shafts 
belted to each other is more ‘ex- 
pensive to erect than a single shaft 
but frequently the layout of the 
machines makes it necessary. This 
is often the case in long, narrow 
buildings. 

In case of a building with lami- 
nated floor construction, that is, 
where the floor and ceiling are made 
up of 8-in. or 10-in. planks on edge, 
nailed together, it is extremely dif- 
ficult to erect a lineshaft on the ceil- 
ing so that it is not subject to a 
“weave” transmitted by trucking or 
any motion or vibration of machines 
on the floor above. In such cases 
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it is best to lay stringers and lag- 
screw them to this ceiling. Foot- 
ings are then attached to the string- 
ers by lagscrews. 

We believe that it is advisable to 
use footing planks for attaching 
hangers as they not only give a sub- 
stantial base from which to work, 
but also permit the use of a bolt in- 
stead of a lagscrew for attaching 
the feet of a hanger. This permits 
making adjustment by shifting the 
feet at any time without loosening 
the thread made by the lagscrew. 

We use a tight line as a base for 
practically all our work. This is 
leveled by the use of a line level and 
if over about 40 or 50 ft. long is 
generally supported in the center so 
that it will eliminate errors which 
might creep in due to sag. A large 
proportion of the objections to the 
use of a line is due to the fact that 
the men using it are not experienced 
enough and do not exercise suf- 
ficient care to see that it is level. 

Perhaps one of the most difficult 
types of construction for supporting 
a lineshaft is in buildings with a 
frame truss roof support. A typical 
installation in a building of this 
type was made at the Ideal Wet 
Wash Laundry, Chicago, IIl., as 
shown in Fig. 1 at the beginning of 
this article. Another type of con- 
struction for supporting lineshafts 
under similar conditions is to lay 6- 
in. by 6-in. stringers from one truss 
to the next and to support the line- 
shafts on footings attached to these 
stringers. This type of construc- 
tion, however, is subject to the 
natural sag due to the weight of the 
shaft, with a consequent misalign- 
ment of the shaft. 

A better form of truss which is 
easily constructed and installed is 





Fig. 6—Method used in installing 
a lineshaft diagonally across the 
building. 
When it is desired to stagger the 
machines without using a twisted 
belt it is sometimes necessary to in- 
stall a number of parallel shafts, 
as was done here, with each shaft 
driving the next. This is a mill- 
constructed building and the cleats 
or footings for the hangers are 
fastened to the joists by lagscrews. 
It was necessary to use two cleats 
for each hanger. Instead of coun- 
tershafts each machine is driven 
directly from the lineshaft through 
a clutch pulley. Cutoff couplings 
permit sections of the shaft to be 
cut out if necessary. The placing 
of the lineshaft is generally secon- 
dary to the desired placing of the 
machines. Sometimes in long, nar- 
row buildings, it is necessary to 
install the machines in rows cross- 
wise in the building. In such cases, 
it is generally necessary to run a 
‘number of rows of parallel line- 
shafts connected together by belts, 
using only one motor to drive the 
group. Wherever possible, in such 
cases, it is advisable to connect the 
motor to the center shaft. 
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shown in this illustration of the 
Ideal Wet Wash installation, Fig. 1. 
This truss which may be seen ex- 
tending between the first two roof 
trusses in the foreground of the 
illustration is made of 2-in. by 6-in. 
and 2-in. by 8-in. planks with cross 
braces, and bolted together as 
shown. Diagonal braces extend from 
the side of this brace to the roof 
truss to prevent side-sway. The 
footings for the hangers are bolted 
to this special truss. 

In this construction, a special 
truss is put up between each of the 
roof trusses. Each of these is 
bolted together at the ends and with 
the side bracing does not show any 
vibration even under the severe 
service in a laundry. Laundry serv- 
ice is severe in that a washing ma- 
chine makes a certain number of 
revolutions in one direction, then 
reverses, makes the same number of 
turns in the opposite direction, and 
repeats this continuously. This is a 
1 15/16-in. turned and ground shaft 
40 ft. long and equipped with SKF 
ball-bearing hangers. 

Still another type of construction 
was required in the installation of 
the lineshaft which is attached to 
the back wall, as also shown in Fig. 
1. This is also 1 15/16-in. lineshaft, 
60 ft. long, and is supported by SKF 
bracket hangers. The footings here 
consist of 6-in. by 6-in. pieces of 
timber which are bolted to the wall 
with the bolt head held by a steel 
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plate on the outside of the wall. One 
of the most important points to con- 
sider in attaching hangers to a wall 
is to provide a substantial footing 
so that the hanger will have a base 
of sufficient size so that it is mounted 
firmly and on a large area of brick 
wall. The mere size of the timbers 
is not the important point, however; 
it is more important to see that they 
are placed where they can be used 
to best advantage. 

In the lineshaft installation made 
at the Alert Wet Wash Laundry, 
Chicago, Ill., Fig. 2, the roof is sup- 
ported on steel I-beams, which in 
turn are supported on cast-iron 
posts. This offers a still different 
problem. Here the footings for the 
hangers are supported partially by 
an I-beam supporting the roof joists 


‘and extending parallel to the shaft. 


In addition, 3-in. by 8-in. stringers 
are extended alongside the I-beam 
and bolted up to the ceiling, with 
special bracing. This is shown more 
clearly in Fig. 3, which was taken 
in the same laundry at the other 
end of the room, at the main drive 
shaft. How this footing is clamped 
and attached to the I-beam is shown 
in the second hanger in this illustra- 
tion. Here a block under the foot- 
ing is attached to the I-beam by 
beam clamps which are bolted to the 
footing and clamp over the flanges. 

In a case like this, wooden 
stringers may be used because they 
can be supported in several places, 
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whereas with the wooden truss roof 
the only possible method of sup- 
porting the truss or stringers is at 
the ends. Also, the method of 
clamping the hanger footing to the 
I-beam helps to give added rigidity. 
This is a substantial method of sup- 
porting lineshaft and does not per- 
mit any vibration in operation, even 
under the severe service of the re- 
versing motion of the washing ma- 
chine. 

A lineshaft is supported on the 
wall in Fig. 2 in much the same 
manner as was used at the Ideal 
Wet Wash, shown in Fig. 1. Here, 
however, the footing is not so heavy 
because it was not necessary to 
carry the lineshaft quite so far 
away from the wall. This footing 
is also bolted through the wall, with 
the bolt heads held by steel plates. 

Fig. 3 shows the main drive in 
this same laundry. This illustration 
shows clearly the method of mount- 
ing the stringers and also the beam 
clamps which are used to fasten this 
stringer to the cross I-beam. Here 
it was necessary to insert special 
staging to cross over a sky-light. 
The method of construction and 
blocking necessary may easily be 





Fig. 7 — Substantially-built, mill 
construction buildings are gener- 
ally the most satisfactory for erect- 
ing lineshafts. 


This is one of three shafts recently 
erected at the plant of the Wolff 
Mfg. Co., Chicago, Ill. The drop 
hangers are spaced on 8-ft, centers, 
except at the driving pulley, where 
the hangers are on 4-ft. centers. 
The footings or cleats for support- 
ing the hangers are fastened to the 
joists with two lagscrews at each 
end. This is a 2 15/16-in. shaft, 
100 ft. long. The motor is so placed 
that the driving pulley is approxi- 
mately in the center of the shaft. 
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understood from the _ illustration. 

The lineshaft inthe background 
and the one attached to the wall are 
the same as shown in Fig. 2. This 
main lineshaft is 2 7/16-in. in 
diameter and extends through the 
wall to a 44-in. by 10-in., double- 
arm, Oneida split-steel pulley which 
is driven by an engine. The mount- 
ing of the driving end of this main 
shaft, Fig. 4, shows the application 
of a wall bracket and an SKF ball- 
bearing, pillow block for supporting 
the driving end of the shafting. 
Here the wall brackets are mounted 
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Fig. 8—This lineshaft was in- 
stalled in a reinforced concrete 
building. 

Here the footings for the lineshaft, 
clutch shifters, and also footings to 
support a monorail I-beam are at- 
tached to the concrete ceiling by 
the use of expansion shells. This 
is a 27/16-in. shaft mounted in 
SKF ball-bearing hangers. Coun- 
tershafts are eliminated entirely in 
this installation in a Chicago paint 
mill by the use of ball-bearing 
clutch pulleys. 





on 3-in. by 10-in. planks set upright 
against the wall. Another pair of 
planks is also placed on the other 
side of the wall. These are bolted 
together with steel plates used un- 
der bolt heads and nuts, which gives 
sufficient bearing surface so that the 
bolts will not loosen during opera- 
tion, as might be the case if the bolt 
heads were placed directly against 
the wood. The planking is also 
bolted through the wall both above 
and» below the wall brackets. This 
ties the whole wall up solid and gives 
practically the whole area of the side 
of the planks as a bearing surface. 

When fastening lineshafts to the 
ceilings. of reinforced-concrete-con- 
structed buildings, a very common 
method is to use special steel inserts 
which are cast in the concrete. How- 
ever, in many cases industrial plant 
engineers do not know, when the 
building is built, exactly where the 
lineshaft is to extend, or find it 
necessary to make changes after the 
building is up. This necessitates 
then that the hangers be fastened 

(Please turn to page 554) 
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Details of methods and 
equipment used in 
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Rewinding and Repairing 
Armatures and Motors 


which operate under severe service conditions, 
together with shop tests and records that show the 


quality of the work 


By CHESTER A. WILLIAMS 


Electrical Repair Shop, Providence Gas 
Company, Providence, R. I. 


LANT repair shop practices, 
Piretica and equipment are 

governed largely by the amount 
of work to be done and the condi- 
tions under which the equipment is 
operating. The large shop can adopt 
ideal equipment and the best and 
most economical methods. The small 
shop is often forced to use what it 
can design and construct itself. Ad- 
ditions to the equipment, however, 
are made gradually as the shop feels 
it can afford them and can convince 
the management of their economy, 
desirability and necessity. 

The number of repairs necessary 
and the kind or extent depend to a 
large extent upon the conditions un- 
der which the motors and other 
equipment operates. The manufac- 
ture of gas is a process which con- 


tinues, with some fluctuations, 24 hr. 
a day and 365 days a year. A motor, 
which is operating in evenly-heated 
and well-ventilated buildings under 
conditions free from acid or corro- 
sive fumes and conducting dusts, re- 
quires entirely different repair prac- 
tices from one operating under ad- 
verse conditions. The manufacture 


of gas and by-products is a good 


example of the adverse conditions in 
which the three worst enemies of 
electrical equipment are coke dust, 
ammonia and extremes of tempera- 
ture. Of the three, coke dust, which 
contains 87 per cent or more of car- 
bon, is the worst enemy; electrical- 
ly, by short-circuiting the windings 
and commutators, and mechanically, 
by causing serious bearing trouble. 

At the plant of the Providence Gas 
Co. approximately 150 motors of 
nearly 2,000 hp. total rating are re- 
quired to operate the equipment. The 
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Fig. 1—This is the rewinding sec- 
tion of the repair shop. 


The man at A at the left is testing 
an armature with its top leads 
raised with a megohmer for insula- 
tion resistance. A final millivoltmeter 
bar-to-bar test, B, is made on all 
finished armatures. Soldering, C, is 
done with a _ double-flame_ torch. 
The operator, D, is taping coils and 
has at his right a pile of finished 
coils. The testing board, H#, consists 
of parallel and series lamp banks. 
Some of the lamps are removed here 
to give a better view of the board. 





direct-current motors range from 1 
to 75 hp. and the alternating-current 
motors from 1 to 300 hp. The ma- 
jority of the motors range from 10 
to 20 hp. Direct current is gener- 
ated at 250 volts. The alternating- 
current equipment is operated at 440 
volts with purchased power. 

A considerable number of these 
motors operate in an atmosphere of 
coke and coal dust. A few are di- 
rectly subjected to ammonia fumes, 
which attack the copper and cause 
high-resistance contacts and poor 
commutation. 

The crew required for inspection 
and repair of this equipment is com- 
posed of the foreman, one night and 
one day maintenance men and two 
helpers, one oiler, one armature 
winder and helper and a construc- 
tion man and helper. The night and 
day maintenance men inspect the 
equipment and do any necessary 
troubleshooting. The two helpers 
work on the day shift, either with 
the day man or on any necessary 
repairing, overhauling or other mis- 
cellaneous work which comes up. 
The oiler blows out the equipment 
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Do Following work on this piece: 
Datey/Yfts Che.Aoctst /Zif- MOF 
Name of piece (Aad. Ch ibadevcececonnne us 


elie oa 
. Winding + (ew) - repair 

Commutator - (Gait) : («xx) 

ot 9 

- polish 

Keyway - - refinish 

Nuts - new - fit 

Pinion or pulley - new - (fit) 


Checked by wise 











Fig. 2—This work tag goes with 
all armatures sent to the machine 
shop. — 





with compressed air and watches for 
any indications of possible bearing 
trouble, in addition to his oiling rou- 
tine. The duties of the armature 
winder and the construction man, 
and their helpers, are obvious. 


EQUIPMENT AND METHODS USED IN 
REPAIRING ARMATURES 


The equipment in the electrical re- 
pair shop includes a 36-in. by 8-ft. 
banding lathe, a 10-in. speed lathe, 
a 50-in. insulation cutter, a Segur 
bar loop winder, a wire loop winder, 
a taping machine, a 16-in. by 55-in. 
spreader, a two-wheel floor grinder, 
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a 2-ton Peerless hoist and a 3%4-lb. 
electric soldering iron. Figs. 1, 4 
and 9 show different parts of this 
workshop and some of the work 
done. Commutator turning and all 
machine work are performed in the 
machine shop, a portion of which, 
containing several of the larger ma- 
chine tools, is shown in Fig. 6. 
Because most of our trouble with 
a motor is in the armature, we keep 
a large number of spare armatures 
instead of spare motors. Altogether 
there are a total of 61 spare arma- 
tures with at least one and in some 
cases two spares for every impor- 
tant piece of apparatus. This mini- 
mizes loss of production and allows 
more time.for proper repairs. 
Every spare armature is equipped 
with properly fitted bearings, a pin- 
ion or pulley and a key; special at- 
tention is given to the latter. Keys 
are machined to within 0.001 or 
0.002 in., are fitted by hand filing 
until an even bearing is secured and 
are required to be driven in at least 
half way during the fitting before 
they are O.K.’d. This is a large fac- 
tor in eliminating lost time and pre- 
vents unnecessary interruption of 
production when making a change. 
Practically all bearings and pin- 
ions are made in the machine shop 
and the machinists do all the fitting 
to the journals. Spare armatures 


are stored on racks about 3 ft. from 
the floor, with a small exhaust steam 
coil under each rack. Steam is kept 
on during both summer and winter, 
so that the armatures are kept per- 
fectly dry and slightly warm. 
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Armature & Motor Rep’r Data 
Date Rep ‘ad/ifesvinetaried. amainkes 


Symbol No, or ( 
Where Located ( PC. me 


Mfrs. No Gen, Elw,. 


Trouble Ground log cathe, ¥- tba. 
Where Located TR und " 














ym a Mand = a =) 
Aracney sani tadded pandealeeih snd 


Rep’d by Bf 








Test, Bton. OK... oround.£0, neg, 


Testedby <4 &. 














Fig. 3—After all work is completed 
on an armature, it is tested and 
this record filed. 





Almost every type of armature re- 
pair is made, either in the Electrical 
Department or in the machine shop. 
Journals measuring 0.005 in. or 
more under standard are built up by 
are welding and turned down in the 
machine shop. We do not build new 
commutators, but those which have 
carbonized mica are rebuilt and, oc- 
casionally, a bar or two is made to 
replace defective ones. if the com- 
mutator is otherwise good. 

Approximately 100 armatures 
were repaired during 1924 and re- 
quired the following quantity of ma- 
terials: 2438 lb. of magnet wire, 402 
rolls of cotton tape, 22 rolls of silk 
tape, one 50-in. roll of fishpaper, 15 
lb. of mica fishpaper, 31 18-in. by 
36-in. sheets of segment and molding 
mica, 55 gal. insulating varnish, two 
rolls of 36 in. varnished cambric and 
15 lb. of 1/16-in. sheet fiber. Also, 
641 rolls of friction tape, 103 rolls 
of splicing compound and 275 Ib. of 





Fig. 4—Another section of the 
shop for the Electrical Department, 
= some of the types of work 
one, 


On this special form for winding 
coils the wire is crossed over at the 
point marked A. A finished and un- 
finished coil which ‘were made on 
this form are shown alongside. The 
attachment, B, to the hairpin loop 
winder is in use winding a ee 
armature. The adjustable form, OC, 
is used for winding small wire coils. 
Several of the types of coils which 
are made in the shop are shown in 
D. The i1-hp. stator, H, has just 
been dipped and baked. Two sets 
of large field coils are shown on the 
bench at the right of H and the 
insulation rack and cutter are over 
by the wall and window. The air 
and gas connections, F, for the 
soldering torch are hung up when 
not in use. 
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solder were used, either in the shop 
or around the plant. 

The small amount of magnet wire 
used is due to the fact that we use 
old coils whenever possible for the 
larger sizes of armatures after they 
have been reinsulated. Also, several 
sets of coils were purchased about 
the first of the year. 

The methods used in armature 
winding have been given special con- 
sideration, because at one time the 
life of certain newly-wound arma- 
tures used in the coke department 
was from two to three months. After 
considerable study of the problem we 
decided on the following method of 
procedure which is giving good re- 
sults. Armatures with grounded or 
shorted coils are seldom repaired un- 
less the repair be made without rais- 
ing the coils. If the service is not 


severe and the winding seems good, 


except for one or two coils, the dam- 
aged ones are cut in the loop, discon- 
nected and jumpers put on. This is 
not only a quick and inexpensive re- 
pair but our records have shown that 
a smaller percentage are returned 
than when new coils are inserted. 

If it is necessary to rewind the ar- 
mature, the old coils are removed as 
carefully as possible and those show- 
ing a good test are reinsulated dur- 
ing spare time. The core is given 
a good cleaning and reinsulated. 
The commutator is required to stand 
a 50-megohm test between bars and 
to ground before being passed. This 
sometimes requires two days’ time, 
but we consider that the new insula- 
tion makes it as good as a new one 
and our records of results show this 
to be good practice. 

The usual string band is put on 
and the commutator is sealed at both 
ends by a small amount of Bakelite 
cement rubbed on with the finger in 
such manner as to give a thin coat- 
ing over the string band and ends 
of bars. Too much Bakelite in any 
one place will bubble out during the 
baking and makes a poor job. Coils 
are baked to exclude moisture and 





Fig. 6—Mechanical repairs to elec- 
trical equipment are made in the 
Machine Shop. 


Spare armatures, of which there is 
at least one for every important 
drive, are fitted with pinions or 
pulleys, keys and bearings in the 
machine shop before storing away. 
This makes a complete unit which 
can be installed quickly. Shafts 
which are worn down are built up 
by arc welding. The 20-hp. arma- 
ture at A is fitted with its bearings, 
pinion and key, ready for storage. 
Only lead hammers are used for 
driving pinions. Several pinions 
are piled at the right of A and a 
number of bearings at B. At Cisa 
100-hp. armature fitted with spare 
endplates, bearings and pinion. 
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MOTOR CHECK CARD 
Make of Motor..ceoseees Typ@ccrcee Serial.cccccses 
EOORTLON. oc cnc ccvoscccceccsccese Datesccrcccscecs 


Are coils thoroughly insulated from ground.... 
Has polarity of coils been checked....seessees 
Are coils @ snug fit...--cccsecesecerarcoreses 
Are field poles drawn tightly to frame@ece..ss. 
Are brush holders and studs tight....secccrcses 
Did you get a 50 MEG. test between 

Connected Coils and Ground.....ssecesecevecssoge 
Are all coil connections and leads 

@quipped with Connectors.....ssesecessescerosnee 
Are all leads through frame properly 

Dushed with fiber... .cccccserecsvccseesevssvees 
Does armature rotate frecly......seeseseaseses 
Has it about 1/8-in. end play......ssecccsoees 
Are the bearing dowels 
Have the brushes been fitted to the 

COMMUEATOL. occ cesccerecsesenveseeseseessepessees 
Are they evenly spaced......ecseseceisveseccce 
Is the tension alike on all brushes.........++ 
Have you checked the clearance between 

BIMAtuTe ANd POLES... .-ceeeessccsevesesseseseces 
Are oil rings turning freely.......s. poescceene 
Are the oil retainers and covere in place..... 
Are there any screws or bolts. missing.....+ss. 


ANeeceseccveccccccssece 


TCT e rere rere ree rere re ee eee eee eee eee eee S| 
TOrrrr re reer errr rere rere ee eee rere eee eee eee) 
COPS O HSE HHS E HEHEHE HEHEHE EEE EES EES EEE EEEES ED 


Terrrrrrrerrr errr rer reer ee eee eee eee eee eee ea) 











Fig. 5—The repairman must fill 
out this record, which is filed, on 
all overhauled motors before they 
are O.K.’d. 





the winding is done in the usual 
manner after a three-cornered file 
has been run across each slot to 
eliminate any burrs. 

Fishpaper is used for slot insula- 
tion. Bottom leads are placed as the 
winding progresses. When the coils 
are in and before the top leads are 
put down, another insulation re- 
sistance test, using a megger, or 
megohmer, is then given both be- 
tween bars and to ground at one 
operation, by connecting one of the 
terminals to ground. 

In passing from bar-to-bar for 
this test, if one of the coils or bars 
should be grounded it will show up 
through the third wire. On this 


test also the armature is required to 
show a resistance of 50 megohms. 
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The armature is finished in the 
usual manner. The soldering is done 
with a small gas-and-compressed air 
torch. Rosin and alcohol is the only 
flux used. Numerous tests have 
been made but no bad results have 
been noted to date from the use of 
the torch. A 5- to 10-hp. armature 
can be soldered in from 20 to 30 min. 
and we seldom have trouble from 
high-resistance connections. The 
completed winding is dipped in Ster- 
ling extra-insulating varnish, baked, 
and sent to the machine shop with 
the work tag, Fig. 2. When com- 
pleted, a final bar-to-bar test is made 
with the millivoltmeter and the ar- 
mature tested to ground. If it is 
O.K., the armature and motor repair 
data card, Fig. 3, is filled out and 
filed. This card has been an im- 
portant factor in solving some of our 
trouble. 

All armatures of the same make 
and type are stamped Z, Y, X, and 
so on, for purposes of identification. 
As an example of the value of this 
card, if two or more armatures, 
working under similar conditions, 
are returned for grounds at the rear 
end, extra precautions are taken to 
remedy this, as shown. The card 
also shows how long the armature 
has been in service, whether or not 
special precautions were taken, who 
repaired and tested it, and what the 
test showed. Our practice of mak- 
ing rigid tests has grown out of 
the use of this card and two brands 
of insulating varnish have been dis- 
continued because of the poor re- 
sults as shown by this record. 

Usually when an armature is 
found with low bearings, it is re- 
placed instead of merely changing 
the sleeves. As stated before, bear- 
ings are fitted to each spare arma- 
ture. The next step is to raise all 
top leads and give a bar-to-bar and 
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ground test with the megger, as de- 
scribed above, as we find that the 
millivoltmeter is unreliable on old 
work because it does not show up 
leaks due to carbonized mica and 
carbon dust. Old armatures which 
show a resistance of one megohm 
are passed if there is not much vari- 
ation between bars and te ground. 

Two-pole motor armatures are 
wound in the banding lathe, as 
shown in Fig. 4, by using a shop- 
made attachment to the coil winder. 
This procedure is much quicker, but 
requires careful insulation between 
coils at both front and rear. The 
usual winding time is 5 to 6 hr., in- 
. cluding the time required to place 
‘the sleeving which is used ®n bot- 
tom leads only. We seldom try to 
_repair coils in this type of armature, 

but occasionally cut them out and 
insert jumpers. 
_ Our practice is to overhaul a com- 
plete unit at such time as a piece 
of equipment is shut down for any 
reason long enough for us to do so. 
We strip and clean the motor thor- 
oughly, give it a coat of insulating 
paint and put in new coils. The old 
coils are later reinsulated, dipped in 
Sterling varnish, baked and put back 
in stock. ' 

A large part of the success of our 
repair work is due, we believe, to 
the thoroughness of our tests and 
the records we keep on all repaired 
equipment. For example, after over- 
hauling the motor, the repairman is 
required to check each item on the 
card, Fig. 5, before it is O.K.’d. 
When he knows that this informa- 
tion is put down in black and white 
and kept on file, he is sure that the 
test and record are right. 

- When the testing, after overhaul- 
ing, is completed the motor is oiled 
and given a short running test for 
direction of rotation, speed, amperes 
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at no load and brush setting. It 
may be interesting to note that in 
connection with the motor repair 
work, the following coils were re- 
placed for failures during the year: 


= 


Fig. 7—This cross-section view 
indicates how the mica rings are 
formed for the cones of the com- 
mutator. 7 
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41 main field coils, 25 commutating 
coils, 27 resistor coils and 12 hold- 
ing coils. 


How COMMUTATOR TROUBLES AND 
REPAIRS ARE HANDLED 


The repair work on commutators 
is confined mostly to carbonized mica 
segments and the outer cones which 
are damaged by shorts just under 
the edge of the bars. This trouble 
is being rapidly eliminated by the 
use of Bakelite cement. Most of the 
burned-out cones are traced to a 
combination of oil and coke dust 
which makes an excellent conductor. 
Mica segments are made by insert- 
ing a piece of segment mica between 
the two bars and holding them in a 
smooth, swivel-jaw vise. A fine- 
tooth hacksaw blade is used for cut- 
ting off the excess mica. 

Cones are made from molding mica 
in the following manner: After lay- 
ing out the pattern two pieces each 
for the inside and the outside rings 





Figs. 8 A and 8 B—When an arma- 
ture is stripped for the first time, 
the winding data are recorded on 
this loose-leaf sheet. 


-. the sheet. 
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are cut. Each piece is drawn 
through a flame to make it pliable 
before forming. Next, a piece for 
an outside mica ring is placed, while 
hot, around the iron cone and held 
until cool enough to retain its shape. 
It is then marked and cut %-in. too 
long and the lap is halved in. The 
second mica is formed in the same 
way over the first and the inside 
rings are formed in similar fashion. 
The cross-section of one side is 
shown somewhat exaggerated in Fig. 
7, which indicates how the rings are 
assembled after treating with var- 
nish exeept for the parts coming in 
contact ‘with the commutator. This 
and the iron cone are well heated and 
gradually drawn up tight. We have 
had splendid satisfaction from this 
method and it requires only about 
45 min. ‘to make the cones. Before 
discarding the pattern, a template 
is made of tin and the type of ar- 
mature is stamped upon it. This 
saves considerable time on future 
work. . 

Commutators’' are undercut 1/64 
in. if the motor is located in a clean 
place. Experience has indicated that 
it is bad practice to undercut the 
commutators on motors driving con- 
veyors or crushers, and on boiler 
room motors. Acme commutator 
stones are used on these commuta- 
tors as soon as any trouble occurs. 


ARMATURE CoIL MAKING, DIPPING 
AND BAKING PRACTICE 


When an armature is stripped for 
the first time, the winding data are 
recorded on the form, Figs. 8A and 
8B, which is filed in a loose leaf 
binder. This reduces the set-up cost 
very materially, as it takes but a 
moment to set the winder and 
spreader to the scale as recorded on 
Other time-saving fea- 
tures can be seen by a study of the 



















































































































































































COIL. MAKING DATA 
MOTOR DATA REPAIR DATA 
Type. Bore of Bearing Pinios End Operation A Operation B Operation C Operation D 
Porm. Bore of Bearing Com. Bad < Winding Spreading Taping 
Frame Diam. of Shaft Pinion End “14 
‘Serial No. SS SE RR ae Sean >84 t oe 
HP. ‘Thickness of Thrust Collar & rss I 
Anmperce Shaft Keyway— Length Width Depth — at Y 1 
RPM. : 7 4 2-4 
Winding: Series, Shunt, Comp'&- Pinioo— Pace Bore No.Teth DP. 
No. Main Poles. " D 7 Uw 
NPEEX 2g =. ian = — a a 
bec re . ie ee ns__2fa = |e c, a 
be og as. Bs. a mo. = 
AS. BS. cs. we Ds. 
4 H As. Bs. EE OEE 
0 ee C7. D7. a4 
SPARE PART DATA ARMATURE WINDING DATA 3, £ a. - o — 
3 g AS. BY oC. s De. 
Main Coil Mire. No. pero EBs 8 No. Siote_ _.No. Bars Sree A10__. i... \ fe TE fee 
‘Series Coll Mire. No. Coll Span gall Ue Faas mesa Sena paar Raa 
Com. Coll Mire. No. Line_Coil Center ToMica..__ToBar..____. ] 8 
Arm Coil Mfrs. No. | tnsilation OF Slot = peseaditiahe H raw : 
Brush Holder Mire. No. RH. Lead to Bars Nos_____ Top. or Botton ; % 
Brush Sise or Mifre. Wo __.. | L 8 Lead to Bare ‘Nes, ___ Top _____ or Bottom... fj a 
Pinion Bad Bearing Mire. No..._____ Code No. _... | Total Leads Span. sah Sates ———i —_ 
Com. End Bearing Mire. No. —-—Code No.. SW pa seouaeccate ae ica General Remarks 
Size of Conductor 
Insulation of Conductor 
General Remarks. — rennin: No. Turns Per Coit 
aw Sau e404 No Coils Per Bundle __. 
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data which are recorded on this card. 

Coils made on the hairpin loop 
winder are made and spread in the 
usual manner. We do not attempt 
to tape in cells as we have little trou- 
ble with coils breaking down in the 
slots. Fishpaper of sufficient thick- 
ness is used in the slots so that 
coils may fit snugly; the insulating 
varnish seals and makes them trou- 
ble-proof. Two sets of coils are al- 
‘ways made at one time as this re- 
duces the cost per coil of setting up 
the equipment. 


Certain types of wire wound coils . 


can be made much quicker in special 
forms. One such form, with a coil 
made on it, is shown at A, Fig. 4, 
which shows clearly how the form is 
made. The advantage in the use of 
the form lies in the reduction of the 
number of operations. This partic- 
ular form is used to make 4-paral- 
lel, three coils per bundle, open coils 
from No. 13 wire and having rec- 
tangular ends when spread. The 
slots are the right width for three 
wires and are four wires deep; the 
coils are wound with three wires in 
hand. When one slot is filled (four 
deep), the winding is crossed over to 
the second slot (at A, Fig. 4) with 
only a momentary stop and the oper- 
ation is continued until the six slots 
are full. After tying, the coils are 
sawed through with a fine-tooth 
hacksaw and then removed, dipped 
and baked before further operations 
are performed on them. 

Our method of dipping and baking 
is somewhat unusual and would 
hardly be suitable for a large repair 
shop. The armature is put in the 
banding lathe and by the use of a 
space heater containing six Cutler- 
Hammer, 2-amp. units, all moisture 
is driven out. When dry, the heater 
is replaced by a pan blocked up as 





Fig. 9—AlIl dipping, baking, arma- 
ture coil winding and banding are 
done on this lathe. 


This keeps the lathe busy nearly 24 
hr. a day. How a 40-hp. crane motor 
armature is dipped is shown at A. 
The bed and legs of this lathe were 
made in the Machine Shop from a 
large channel and angle iron. The 
head and tailstock were taken from 
an old lathe and blocked up on 
short sections of I-beams. This 
lathe is rugged and satisfactory. 
One of the jobs in the shop when 
this picture was taken was a 60-hp. 
G. E. crane motor. the frame of 
which is shown at B. C shows sam- 
ples of spare parts which were 
made in the Machine Shop. D is a 
telpher trolley pole partly assem- 
bled. E shows two coil frames and 
a finished coil. F is a wire-reel 
rack, and a set of field coils which 
have just been dipped and baked, 
are shown in front of it. Magnet 
coils are wound on the speed lathe, 
G, in front of the window. ZH is an 
armature coil spreader, with a set 
of coils, and I is a portable arma- 
ture rack. 
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high as the shaft will permit and of 
a length sufficient to include the 
commutator, which is covered with 
a layer of paper and friction tape. 
The pan is filled as full as possible 
with varnish, and the armature 
turned slowly by hand, or a fraction 
of a turn is given at intervals, until 
every part of the winding is sure to 
be covered. The pan is then low- 
ered to the lathe bed. The armature 
is allowed to drain more or less ac- 
cording to the thickness of coating 
desired. The lathe is then operated 
slowly to prevent the varnish run- 
ning and the pan is replaced by the 
heater. Two pieces of sheet metal 
are placed, one on each side of the 
armature, to help confine the heat. 
The varnish does not drop on to the 
heater because of the slow rotation 
of the armature in the lathe. 

On armatures for motors up to 20 
hp. a temperature of approximately 
200 deg. F. is obtained, which re- 
quires a baking time of from 10 to 
20 hr. according to their size. Larg- 
er armatures do not attain this heat 
and require longer baking. They 
are usually allowed to bake over 
night and the night maintenance 
man _ inspects 
This method has its disadvantages 
but the quality of the work is good. 

The advantages of this method 
are: It has a low first cost; a mini- 
mum amount of varnish is required 
in stock as 12 gal. is sufficient for 
a 100-hp. armature; the necessary 
equipment takes up little room when 
in or out of use; a heavier coat of 
varnish can be applied as the rota- 
tion prevents draining; it makes an 
even and good-looking job, as the 
varnish does not sag; the necessary 
equipment can be made in the shop 


them occasionally. — 


Vol.83, No.11 


by almost any good plant mechanic. 

Its disadvantages are: Excessive 
labor cost, as it requires about 214 
hr. per piece except on armatures 
of 5 hp. and less; the pans must 
be set up, the varnish has to be 
taken out and returned to the can 
each time, the pans must be cleaned 
out and so on; the cost of heat is. 
excessive, especially if power is pur-. 
chased; the lathe cannot be used for 
other purposes while baking. It is 
our intention to replace this outfit 
shortly with a dipping tank, an oven 
and a trolley. 

The cost of our armature winding 
is not excessive, however, as is 
shown by the data on jobs of three 
representative sizes. These figures 
do not include the overhead: 

Gen. Elec., 5-hp., 12-pole, Type RD.. 
26A, Lathe Wound 


Labor cost, including handling....$10.18 
Varnish, insulating material, etc. 3.25 
8 lb. No. 16 c.e. wire 


Total cost 


Westinghouse, 10-hp., Type SK 70 


Labor cost, making coils ‘ 
Labor cost, winding and handling 17.90 
30 lb. copper at 60c 4 
Insulating material, bands and 
solder—estimated 


Total cost 
Elwell-Parker, 100-hp., Special Multi- 
polar Crane Motor 


Labor stripping, reinsulating 
coils, rewinding, turning and 
handling 

Insulating material, solder and 


Total cost 


Regardless of where the work is 
done or what the method is, results 
are what count. My opinion is that 

(Please turn to page 531) 
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Recent Changes Made in > 
National Electrical Code 


that affect the rules governing installation and 
protection of equipment, together with revisions 
which make some rules more easily understood 


By G. A. VAN BRUNT 
Managing Editor, Industrial Engineer 


LTHOUGH no radical changes 
A have been made in the new 
edition of the Code there are 
many variations from the 1923 
Code. Some of these variations are 
the result of thorough editorial re- 
visions in the way of improvements 
in wording or rearrangement of 
rules to make them clearer, with no 
change in the intent or requirements 
of the rules. In consequence the 
1925 Code will be more nearly free 
. from errors and conflicting or am- 
biguous statements. Other revisions 
are, however, quite important; those 
which are of particular interest to 
industrial plant men will be dis- 
cussed briefly in this article. 

In Section 402, a new paragraph 

c has been added which reads: 


When a service from overhead sup- 
ply wires to a building is carried 
underground, the portion of the wires 
underground and running up the pole 
to: a point at least 8 ft. above the 
ground shall be lead-covered and suit- 
ably protected from mechanical injury. 


A new paragraph, e, has also 
been. added to Section 404, covering 
the service entrance protection of 
systems operating at more than 600 
volts. The new rule states clearly 
the requirements and optional pro- 
visions for the service entrance 
equipment. 

Changes in Section 405 include a 
new paragraph, a, to the effect that 
in that section the word switch is 
to be construed as including a cir- 
cuit breaker that may be manually 
operated. 

Rule 405 b in the 1923 editién has 
been expanded into two paragraphs, 
‘ec and d, in the 1925 Code. The new 
Rule 405 d 2 reads: 


Where the switch and fuses are 
mounted in an approved cabinet havin 
no live parts or wiring exposed an 
capable of being sealed or locked, the 
switch blade may be omitted in any 
grounded conductor if other means is 
provided within the cabinet for discon- 
necting such conductor. 


Another new paragraph, j, reads: 


An automatic overload circuit break- 
er may be used in place of both service 
switch and fuse and when not subject 
to competent supervision shall be of a 
type specially approved for service 
conditions. 

New Rule 405 1 provides that for 
groups of buildings fed from one 
service or generating plant, a serv- 
ice switch shall not be required in 
the building served if the feed to 
that building is switched at the 
center of distribution. 

Under Section 504, a new para- 
graph, j, covers combination metal 
raceways which are designed to af- 
ford a convenient means of provid- 
ing the necessary outlets for both 
light and signal wires in office and 
similar buildings. 

Under Section 603, Flexible Cords, 
there is an important exception to 
paragraph c which reads: 


Exceptions: For Types PO, P and 
PWP with conductors of No. 18 gauge, 
the rubber insulation may be 1/64 in. 
in thickness. When Type PO cord has 
1/64-in. insulation its use shall be con- 
fined to portable lamp fixtures. 


This change will permit the use 
of armored reinforced cord, ordinary 
reinforced cord and weatherproof 
reinforced cord with a minimum in- 
sulation of 1/64 in. of rubber on 
each conductor, instead of the 
1/32-in. rubber insulation required 
by the old Code, and thus allow 
cords of considerably smaller di- 
mensions than were required by the 
previous rules, to be used. 

A slight change has been made in 
Rule 701 m covering the use of out- 
let boxes or plates. This rule pre- 
viously required the use of such out- 
let boxes or plates on conduit, metal 
raceways, armored cable and “con- 
cealed work.” The words “knob- 
and-tube work” have been substi- 
tuted for “concealed work,” which 
expression has gone out of use in the 
Code. The new rule thus clears up 
the question of the requirement of 
outlet boxes on knob-and-tube work. 
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THE 1925 EDITION of the 
National Electrical Code, 
published by the National 
Board of Fire Underwriters, 
has been approved. as an 
American Standard by the 
American Engineering Stand- 
ards Committee. The biennial 
revision of the Code was 
performed by the National 
Fire Protection Association 
as the sponsor organiza- 
tion through a_ sectional 
committee having 39 organi- 
zations represented in its 
membership, including sev- 
eral Federal, state and muni- 
cipal bodies, in addition to 
the various technical, indus- 
trial and commercial associa- 
tions concerned. In this arti- 
cle the more important 
changes which will appear in 
the 1925 Code and are of 
interest to industrial plant 
men, are enumerated and dis- 
cussed in detail. 




















A new rule, 802 a, limits the use of 
link fuses to capacities of more than 
300 amp. In other words, link fuses 
in capacities up to 300 amp. are pro- 
hibited, which is in line with the 
trend of development in fuses. 

A change in Section 805 e pro- 
vides that all cutout bases, - circuit 
breakers and fused switches, except 
when located in approved rooms or 
fireproof electric closets, shall be 
enclosed in approved cabinets or 
cutout boxes, or be so designed, -pro- 
tected, or located that live parts will 
not be exposed to accidental contact. 

In the rules covering general fuse 
protection, there appears a new 
Rule, 805 p, which reads: 

A fuse or trip coil shall be placed in 
every ungrounded wire of all grounded 
circuits, except as provided for branch 
circuits in Section 807 of this code. 

This new rule clears up a subject 
which has been the cause of much 
discussion. It is quite common on 
three-phase circuits to ground the 
neutral point of one transformer in 
order to obtain the lowest potential 
to ground. The old rule of the Code 
was sometimes interpreted to permit 
trip coils in two wires only, leaving 
one wire without protection against 
grounding, which was not the intent 
of the Code rule. The new rule will 
tend to clear up any misunderstand- 
ing on this point. 

Several changes have been made 
in the different paragraphs of Sec- 
tion 807, Fuses for Lighting and 
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Appliance Branch Circuits. For 
example, the terms, “Branch Cir- 
cuit,” “Outlet,” and “Appliances” 
have been clearly defined in para- 
graph a, as follows: 


“Branch Circuit”—Branch circuit is 
that portion of a wiring system ex- 
tending beyond the final fuse or fuses 
protecting it. For particular applica- 
tions to motor branch circuits, refer- 
ence should be made to Section 808. 

“Outlet”—An outlet is that fixed 
point on a branch circuit at which cur- 
rent is taken to supply fixtures and 
appliances. An outlet having a fixture 
with more than one socket attached 
shall be considered as one outlet. An 
outlet having a multiple receptacle in- 
stalled therein shall be considered as 
one outlet. 

“Appliances”’—Appliances are cur- 
rent-consuming devices for domestic or 
general commercial use, such as heat- 
ing, cooking and small motor-operated 
devices, etc., suitable for use on 15- 
amp. branch circuits. 


Section 807 b has been revised to 
read : 


All ungrounded wires of a branch 
circuit shall be protected by fuses or 
circuit breakers. When the grounded 
conductor is identified and properly 
connected, branch circuits shall be pro- 
tected by fuses in the ungrounded 
wires only. In locations where the 
conditions of grounding or the liability 
of the reversal of connections warrant, 
the inspection department may require, 
on systems having a grounded. neutral 
or having one side grounded, that both 
wires of two-wire branch circuits shall 
be fused, even though the grounded 
conductor is identified, and properly 
connected. 


It will be noted that when the 
grounded conductor is identified and 
properly connected, the neutral fuse 
must be omitted, although inspec- 
tion departments are given the au- 
thority to require double-pole fusing 
when conditions warrant it. 

A number of changes have been 
made in Section-808, Protection of 


Motor Circuits; thus paragraph a. 


now reads: 


The conductors of circuits supplying 
current to a single motor shall have a 
carrying capacity, according to Section 
610 of this Code, which is not less than 
110 per cent of the nameplate current 
rating of the motor. 


It will be noted that the qualify- 
ing clause, “the actual size to be de- 
termined by the rating of the fuses 
or the setting of the circuit breaker 
or overload relay protecting them,” 
which appeared in the 1923 Code, 
has been omitted in the 1925 edition. 

Rule 808 b now reads: 

Each ungrounded conductor of a cir- 
cuit supplying current to motors shall 
be protected by a fuse or by a circuit 
breaker, except the conductors supply- 
ing current to a single motor and 


which are ny oe from me- 
chanical injury shall be considered as 


sufficiently protected by the fuses or 
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circuit breakers next back on the line, 
if the carrying capacity of these con- 
ductors is at least one-third of that of 
the wires to which they are connected 
and their length to the motor protective 
devices does not exceed 25 ft. A fuse 
or circuit breaker shall not be placed 
in any permanently grounded con- 
ductor supplying current to motors, 
except that a circuit breaker with one 
pole in each conductor may be used 
provided the breaker is so designed 
that the pole in the grounded conductor 
cannot be opened without opening 
simultaneously all of the conductors or 
the circuit. 

This is interesting and important 
in that under certain conditions it 
permits the size of wire required 
for a single motor to be smaller 
than was allowed in the previous edi- 
tion of the Code. It comes about as 
a result of the rule allowing the wire 
to be overfused 300 per cent. Back 
of it is the fact that although the 
starting current of an alternating- 
current motor may exceed the allow- 
able carrying capacity of the wire, 
the length of time that this heavy 
current flows is so short that the 
heating effect may be neglected. 
Furthermore, the length of the 
motor circuit is limited to 25 ft. 

Rule 808 e has been revised to 
read: 

The wires in that portion of a motor 
circuit between a motor running pro- 
tective device which is shunted or cut 
out during the starting period and its 
motor shail be considered as sufficiently 
protected during the starting period if 
there is a fuse or circuit breaker back 
on the line which is rated or set at not 
more than 500 per cent of the name- 
plate rating of the motor. 

The 1923 Code required that the 
rating. of the fuse or the setting of 
the circuit breaker should be not 
over 300 per cent of the motor name- 
plate current rating. : 

In Section 811, paragraph a has 
been revised to permit heating ap- 
pliances each of 1,320 watts or less 
to be grouped on a special circuit 
protected by fuses of not more than 
15-amp. rating. Appliances of more 
than 1,320 watts total capacity must 
be supplied by a separate branch 
circuit. 

Paragraph b has been amended 
to provide that individual heating 
elements of electric heating appli- 
ances shall be fused if they are 
rated at more than 30 amp. 

Several revisions have been made 
in Section 901, Grounding. For ex- 
ample, in paragraph a, the word 
“objectionable” has been substituted 
for the word “appreciable.” Also, 
directions for eliminating the objec- 
tionable flow of current, in certain 
cases, have been added, as follows: 
Where an objectionable flow of 
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current over a grounding conductor 
occurs due to the use of multiple 
grounds, one or more of such 
grounds shall be abandoned or their 
locations ‘shall be changed. 

Paragraph c of Section 901 has 
been changed to require the use of 
ground pipe not less than % in. 
invernad diameter. The 1923 Code 
calied tor pipe not less than % in. 
external diameter. This paragraph 
turther provides that driven pipe or 
rods shail be of only one piece when 
of less than standard commercial 
length and shall be driven to a depth 
of at least 8 ft., regardless of the 
size or number of rods or pipes used. 

Paragraph d of Section 902 has 
also been revised to cover more 
thoroughly the various types of 
grounding, especially three-phase 
systems with one phase grounded at 
the transformer and at the neutral 
point. This paragraph now reads: 

On single-phase alternating-current 
Systems tne ground shall be made at 
each service on the line side of the 
service switch before the service is con- 
nected to the line. On multiphase al- 
ternating-current systems the ground 
Shall be made as described for single- 
phase systems if the grounded con- 
ductor of the multiphase supply sys- 
tem is brought to the premises tor 
rendering service. By permission of 
the inspection department the ground- 
ing connection for either singie-phase 
or multiphase systems may be made 
on or near the transformer or trans- 
formers, or by connection to a system 
ground wire. 

In Section 905, Grounding Con- 
ductors, paragraph a has been re- 
vised to permit the use of grounding 
conductors made of metals other 
than copper, which will not corrode 
excessively under the existing condi- 
tions. Heretofore the Code has re- 
quired that copper must be used. 

Rule 905 c has been changed to 
read as follows, the additions to the 
1923 Code rule being shown in 
italics: 

The insulation and installation of 
the grounding wire for circuits, when 
not protected by metallic piping, shall 
comply with all requirements of this 
code applying to wires of the voltage 
of the circuit to which the grounding 
wire is attached. When a circuit 
grounding wire is installed in metallic 
piping and is bonded to it at both ends, 
a bare copper conductor may be uséd. 

The additions shown in italics have 
also been made to paragraph 
905 d: Ground clamps and - all 
grounding wires which are smailer 
than No. 4 in size shall be protected 
from ordinary mechanical injury by 
being placed where they are not 
liable to be damaged or by being en- 
closed in metal, wood or equivalent 
protective covering. 


—_ 
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As revised, paragraph 905 g now 
reads: 

The grounding conductor for a di- 
rect-current system shall have a cur- 
rent capacity not less than that of the 
largest feeder of the same system 
leaving the station. In no case shall 
the grounding conductor be smaller 
than No. 8 

Paragraph 905 j has been ampli- 
fied and the size of the grounding 
pipe specified as shown by the fol- 
lowing table: 








Capacity of Nearest 





Cutout Protecting 
Conductors Size of Size 
in Conduit, Copper of 
Armored Cable, Wire Ground- 
Metal Raceway, Grounding ing 
or Equipment Conductor Pipe 
0 to 100 amperes No. 10 % in. 
101 to 200 amperes No. 6 % in. 
201 to 500 amperes No. 4 % in. 
Over 500 amperes No. 2 1 in. 








Paragraph m of Section 905 in 
the 1923 Code has been omitted. 

Under Section 1302 a new para- 
graph, g, has been added which 
reads: 


On switchboards where instruments, 
meters, or relays operate with windings 
or working parts, at a potential of 150 
volts or above to ground, the cases and 
other exposed bare metal parts of 
these devices insulated from the cur- 
rent-carrying parts shall be grounded 
unless isolated by elevation or pro- 
tected by suitable insulating barriers 
or guards or where inaccessible to 
other than qualified persons, in which 
case grounding is required only when 
the voltage exceeds 750. The ground- 
ing conductor shall be not less than 
No. 12. Where instruments, meters or 
relays are operated from current or 
potential instrument transformers, the 
cases and other exposed bare metal 
parts which are insulated from the 
current-carrying parts - shall be 
grounded. The grounding conductor 
shall be not less than No. 12. If ex- 
posed to higher voltages through trans- 
former windings or otherwise, secon- 
dary circuits of current and potential 
transformers. of less than 750 volts 
shall be isolated or grounded unless 
placed in grounded conduit or other 
suitable duct, or identified and guarded 
as required for conductors of the 
highest voltage to which they are ex- 
posed. When a grounding conductor is 
used it shall be not smaller than the 
conductor of the secondary circuit. 


Section 1403, Installation of Fix- 
tures, has been amended to provide 
for grounding of fixtures. In part 
this section now reads: 


a. Straight electric fixtures shall be 
grounded except as described in 1 and 
2 below. : 

1. Fixtures mounted on metal ceilings 
or side walls, or on walls or cones 
containing metal lathing, shall be 
grounded or shall be insulated from 
their supports by approved insulating 
joints or by approved insulating fixture 
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supports, and canopy insulators shall 
be used. 

2. Fixtures in open wiring, knob- 
and-tube work or wooden raceways 
and not on metal ceilings or side walls 
nor on plaster walls or ceilings contain- 
ing metal lathing need be neither 
grounded nor insulated. 

b. Fixtures shall be considered as 
grounded when mechanically connected 
in a permanent and effective manner 
to metal conduit, armored cable or 
metal raceway systems, or to a sep- 
arate grounding wire not smaller than 
No. 14, or to gas piping which is 
grounded in the manner specified in 
Article 9 of this code. 

In the 1923 Code grounding of 
fixtures was optional. 

A change in Section 1404 a pro- 
vides that switch sockets shall be 
so constructed that the switching 
mechanism interrupts the electrical 
connection to the center contact, and 
shall not interrupt the connection to 
the screw shell unless the connection 
to the center contact is simultane- 
ously interrupted. This requirement 
will not become effective until Sep- 
tember 1, 1926. 

Several changes have been made 
in Section 5008, Wiring. For ex- 
ample, in paragraph a the 5,000-volt 
limit in the 1923 Code for wires in- 
stalled in or above buildings other 
than central stations, substations 
and transformer vaults, has been 
raised to 7,500 volts. Paragraph b 
has been revised to require that 
“Elsewhere than in central stations, 
substations and generator, trans- 
former, switching and motor rooms, 
all apparatus and wiring connected 
to circuits of more than 600 volts 
shall be completely enclosed by sub- 
stantial shields or casings,” etc. 

Paragraph d has likewise been 
amended and now specifies that else- 
where than in central stations, sub- 
stations, etc., all wiring of circuits 
of more than 600 volts shall consist 
of approved multiple-conductor, 
grounded metal-sheathed cable in- 
closed in approved grounded conduit. 

Section 5008, Transformers in 
Furnace Rooms, in the 1923 Code 
has been made paragraph e of Sec- 
tion 5005 in the 1925 Code and Sec- 
tion 5008 now bears the heading, 
Static Condensers. The three para- 
graphs under this section read as 
follows: 

a. Static condensers of the type made 
up of small units, each of which con- 
tains less than three gallons of oil, 
may be installed in power houses or 
factory buildings if combustibles are 
kept well away from them. In rooms 


containing combustible dust or flying 
material, condensers shall be inclosed. 


If condensers are accessible to other 
than qualified persons a non-combustible 
grille or guard around them may be 
desirable. 
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_ b. Condensers which have all units 
in single tanks filled with oil shall be 
instalied as required for transformers 
in Section 5005. 

c. For transformers used with static 
condensers, the requirements of section 
5005 shall be followed; provided, how- 
ever, that by permission of the inspec- 
tion department, oil-filled transformers 
intended for and used only with static- 
condenser installations and not subject 
to lightning disturbances may be in- 
stalled in rooms of non-combustible 
construction and occupancy. Such 
transformers shall be of sufficient ca- 
pacity to allow for ordinary rises in 
voltage; they shall be surrounded by 
concrete curbs not less than 6 inches 
high which form a basin of sufficient 
capacity to retain all the oil contained 
in the transformers; and be protected 
by an automatic overload circuit 
breaker (or other protective device 
and switch) set to operate at a current 
corresponding to not over 150 per cent 
of the rated capacity of the condenser. 





Repairing Motors 
and Armatures 


(Continued from page 528) 


with a well-organized crew and rea- 
sonable equipment, the plant repair 
shop can produce quicker and far 
better results than can be obtained 
from outside work. Also, the shop 
foreman is much better acquainted 
than a commercial repair shop could 
be with the particular problems in- 
volved, understands the conditions 
causing them, the requirements un- 
der which the motor will operate 
and is, therefore, better able to meet 
them. 

I have found that it requires 
considerable thought and study, as 
well as close attention to details with 
some kind of system for following 
up the work, to solve these problems 
and I doubt if the average commer- 
cial repair shop is willing, or could 
be expected to devote the necessary 
time in this connection. 

Armature removals for electrical 
trouble at our plant have shown a 
steady decrease, on an average, for 
the past 18 months and, while meg- 
ger.tests of armatures on the job in 
January, 1924, showed an average of 
about 1 megohm, tests in the same 
department during January, 1925, 
showed, with one or two exceptions, 
infinity. 

These pertinent facts may be taken 
as a fair indication of the results 
attainable with this method of pro- 
cedure under extreme operating con- 
ditions. These results, and also the 
low cost of the work, convince us 
that the records, which we keep on 
all work, bear an important part in 
attaining the results, 








Things that plant men 
should know about the 
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Industrial Applications 
of Structural Slate 


together with money saving ideas in the use of slate, 
how the various finishes and surfaces are applied, 
and practical advice on handling and installing it 


By FRANK E. GOODING 


Associate Editor, Industrial Engineer 


LATE is one of the compara- 
S tively few materials that is 
not affected by moisture and 
in consequence it 


corrosion, and 


finds numerous uses around indus-. 


trial plants. The use of slate for 
electrical purposes has been dis- 
cussed in an article entitled, “Slate 
as a Switchboard Material,” which 
appeared in the June, 1925, issue of 
INDUSTRIAL ENGINEER. This use of 
slate, therefore, will not be covered 
in this article, except by some com- 
parisons in cases where other indus- 
trial uses are the same or differ from 
electrical uses. 

Structural slate is commonly used 
around industrial plants for shower 





and toilet stalls, and other sanitary 
purposes, lavatories, tanks, sinks, 
vats, laboratory and other special 
purpose table and bench tops, for 
trench covers, shelves in packing 
plants, flagging, for instrument 
mountings, and, when given special 
finishes, for wainscoting, window 
sills, floors, stair treads and other 
purposes. 

Slate is a sedimentary product 
which was formed from, clay under 
the action of extreme heat and pres- 
sure, due to convulsions in the crust 
of the earth. This original clay was 
compressed into layers which formed 
a rock with a natural cleavage which 
makes it possible to split the slate 
easily into layers. Slate is found in 
quarries in Pennsylvania, Vermont, 
Maine, and some other states, and 
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This shows a structural slate installation in 
the washroom of the National Lead Co., 
Chicago, Ill. The backing, tops and ends 
of the structure supporting the wash basins 
are made of slate, as are also the stalls in 
the back corner of the room. 





is quarried in much the same way 
as other stone. It is removed from 
the quarry in large blocks which are 
split along the natural grain into 
sheets of the required thickness, 
with sufficient allowance to be fin- 
ished off as desired. 

Slate in general is used for roof- 
ing, for miscellaneous purposes, 
which include _ its electrical 
applications, and for blackboards. 
Slate used for structural purposes 
is known as mill stock. Such slate 
must be of a fine, even grain and 
also must split or cleave smoothly 
so that it does not require an ex- 
cessive amount of working to finish 
the surface. In general, industrial 
slate comes under two classifica- 
tions: clear and “ribbon stock.” The 
highest grades of clear slate are 
used for blackboards and for elec- 
trical purposes. For these, as was 
explained in the previous article, it 
is necessary that the grain be clear 
and the slate be free from_any im- 
purities which would cause it to be 
of poor electrical quality or to have 
natural defects which would not per- 
mit its use as a blackboard. 

Ribbon stock is so-called because 
of bands, called ribbons, which run 
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through the slate. These are caused 
by layers of clay containing min- 
eral deposits which appear as bands 
in the slate. However, ribbons in 
no way lessen the value of slate for 
most industrial work, except for 
mounting electrical equipment, and 
when the slate will be subjected to 
acids. The methods of finishing slate 
will be discussed later in the article. 


PHYSICAL CHARACTERISTICS OF 
STRUCTURAL SLATE 


One of the particular qualities of 
slate which accounts for its use as 
a construction material is that it is 
practically non-absorptive. Tests 
have shown that it will absorb less 
than 0.2 per cent of its weight when 
immersed in water for 24 hr. This 
makes slate very useful in wet 
places, and of particular importance 
in connection with problems of san- 
itation. Slate weighs approximate- 
ly 180 lb. per cubic foot. 

Although this material is not gen- 
erally used for purposes that require 
high compressive or tensile strength, 
tests show that it is stronger in both 
of these respects than are many 
other building materials. In addi- 
tion, slate has a high degree of 
toughness as well as considerable 
elasticity, which enables it to with- 
stand considerable stress without 
fracture. This quality is of partic- 
ular value in construction work. 

Another physical characteristic 


which is of considerable importance 
in industrial work is that slate has 
practically no expansion and so can 
be used for mounting instruments 
and for purposes which involve its 
subjection to heat or cold. 


Also 
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slate is relatively highly resistant to 
abrasion and so can be used for 
floors and stair treads. 

A factor of particular importance 
in the use of slate is the desire of 








MISCELLANEOUS _ construction 
work around the industrial plant 
calls for the use and installation of 
various materials with which the 
plant man may have had little ex- 
perience. Slate is one of these ma- 
terials which is widely used, but it 
is frequently installed when the 
plant is built. However, the in- 
dustrial plant man is required to 
make any changes and additions to 
the existing installations. Some of 
the industrial applications of slate, 
together with a discussion of its 
origin, the methods of preparing it 
‘for use, finishes, grades and sug- 
gestions on its use are given in the 
accompanying article. 




















manufacturers to standardize on 
certain sizes for definite purposes, 
such as for showers, toilet enclo- 
sures and so on. In this way they 
can manufacture slate for storage 
and not have to wait for special or- 
ders before beginning production. A 
slate manufacturer does not devote 
all his efforts to one type of product. 
It is necessary that he manufacture 
all types of slate products as it is 
only in that way that he is able to 
use up the larger share of his pro- 
duction; even then, approximately 
75 per cent of the slate quarried is 
wasted. 

It is impossible to quarry slate 
and stock it to be worked up on or- 
der, because after slate is exposed to 
the air for a short time it hardens 
and does not split as evenly or easily 
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as when first quarried. Therefore, 
if users will purchase slabs of 
standardized size, they can _ profit 
by the economies which the manu- 
facturer can make in production. 
Otherwise the slate has to be quar- 
ried, cut and finished to suit each 
individual requirement. 

It is also to the user’s advantage 
to specify and accept ribbon stock 
whenever it is possible to use it. 
Ordinarily, even in the best quar- 
ries, only about 20 per cent of the 
slate is clear stock and as it is abso- 
lutely essential to use such stock for 
electrical purposes and for black- 
boards, its cost is from 25 to 30 per 
cent more than for ribbon stock. 
The ribbons have no bearing upon 
the strength or other physical prop- 
erties, other than electrical resist- 
ance, and as ribbon stock is so much 
more plentiful than the clear stock 
it is also cheaper and is, therefore, 
considered as standard for most pur- 
poses, unless clear slate stock is 
specifically required. 


SOME OF THE SPECIAL SURFACES 
AND FINISHES GIVEN TO SLATE 


A knowledge of various commer- 
cial finishes and surfaces in which © 
slate may be obtained is useful in 
that this knowledge will insure prop- 
er selection of the surfaces and fin- 
ishes best adapted to and most eco- 
nomical for the purpose for which 
the slate is to be used. 

The term “sawed edge” indicates 
that the edge of the slab is left 
rough, showing the saw marks re- 
sulting from cutting the rough slab 
to the desired size. Sawed edges 
are confined to slabs up to 6 in. wide, 
which are particularly adapted to 
making window sills, edges of wall 
copings, straight nosing of outside 
steps, and concealed edges where no 
finish is required, and similar con- 
struction. If a sawed edge is not 
desired, the next choice of edge fin- 
ish is the standard sand-rubbed 
surface. 


The various’ surface finishes 











This two-compartment acid and 
washing tank is made of slate. 


The floor is also made of slate tile 
set in concrete. Slate is not affected 
by most acids, has very little ex- 
pansion, and is not affected by heat 
or cold. This makes it a good ma- 
terial to use in the construction of 
tanks and vats. This is a two-com- 
partment tank; the sides are made 
of two pieces of slate which join at 
the division separator slab. Because 
slate does not expand or contract 
with changes in temperature, the 
cement does not work loose in the 
joints as might otherwise be the 
ease. This illustration was taken of 
a recent installation in the engrav- 
ing department of a Milwaukee, 
Wis., newspaper plant, 




















SECTION 


PLAN 


This is one method of constructing 
slate vats. 


Slate vats used in tanneries or other 
manufacturing establishments are, 
if of large capacity, usually con- 
structed as shown in the accom- 
panying drawing. The slabs vary 
in thickness from 1% in. up and the 
sides and ends are let into the bot- 
tom and into the sides. The sides 
project beyond the ends and long 
bolts with nuts are used to make a 
rigid construction. In the construc- 
tion of smaller slate tanks the bot- 
tom and ends are let into the sides 
and set in waterproof cement. 





which may be obtained will be dis- 
cussed in the order of their man- 
ufacture. Split-face surface is the 
surface left as the result of the first 
splitting of the slate into the thick- 
ness desired and before the slate has 
gone to the planer. It is a fairly 
rough surface somewhat similar to 
a rough grain, although compara- 
tively even, straight, and true in 
plane. This is the surface gener- 
ally left on slate roofing and is also 
used in some cases for architectural 
effect, and for some outdoor uses of 
slate. Split-face surfaces should 
also be specified where a smooth fin- 
ish is not necessary or where the 
surface is concealed, as in the back 
of wainscoting bases, blackboards, 
‘the underside of floor slabs and sim- 
ilar places. 

The next surface supplied is a 
“planed” surface, which is obtained 
by passing the split face of the slab 
through a planer. The plane marks 
show faintly and so this finish is 
used for the back of switchboards 
and for the underside of stair 
treads, landings, risers, and wher- 
ever absolute uniformity of finish is 
not essential, but where a straight, 
smoothly planed surface is required 
without the roughness of the split 
face. The standard sand-rubbed 
finish, which is the next and most 
common finish used, is obtained by 
taking the slabs from the planing 
machine and placing them upon 
large revolving metal disks where 
they are rubbed smooth under the 
action of sand and water. The re- 
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sult is a uniformly smooth, even sur- 
face, having a very slight grain or 
stipple. This is the standard sur- 
face supplied on slate for sanitary 
uses, as well as for wainscots, bases, 
stairs, flooring, tanks, vats and 
other purposes. 

The next and final surface, which 
may be obtained at an additional 
cost, is called “honed finish.” This 
can be applied to the surface of slate 
for any intended use, but in some 
cases it is not desirable and in 
others the increase in the cost over 
the standard sand-rubbed finish 
would not be justified. If it is de- 
sired, however, for any type of in- 
stallation where the sand-rubbed 
finish is standard, the honed finish 
can be furnished, but only when dis- 
tinctly called for and at an added 
expense. 

The honed finish is finer and 
smoother than the standard sand- 
rubbed finish, although the mistake 
is often made of confusing the two. 
This finish is produced after the 
sand rubbing by an additional hon- 
ing or polishing process. Both fin- 
ishes produce a similar, perfectly 
smooth polish, which is the nearest 
approach to a high gloss that can 
be given to slate. The honed finish 


is not a necessary or suitable finish 
to be given where the slate is to be 
subjected to the abrasive action 
which floors, 


stair treads, and 





An economical and effective type of 
construction for stalls. 


Here the lower back corners of the 
slate partitions are cut away so as 
to make it easier to clean around 
them by eliminating the corners, 
which are so difficult to get at. The 
legs on which these partition slabs 
stand are set about an inch into the 
concrete floor, The tops are held 
stationary at the upper corner by 
the pipe rail and fittings, as shown. 
This installation was made of rib- 
bon stock. The ribbons do not af- 
fect the usefulness and_ service- 
ability of the material except where 
it is subjected to acids or is used 
for electrical purposes. A _ sand- 
rubbed finish with an application of 
oil is the usual finish for such in- 
stallations as this. 
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One type of construction for shower 
stalls. 


In this type of installation the slate 
backs, ends, and partitions are con- 
tinued to the top of the floor slabs. 
Other and cheaper constructions are 
made by leaving off the front stiles 
or curb at the bottom, or both. The 
standard curb at the bottom is 6 in. 
high and the backs, ends, rerhCes. 
stiles, and curb are 1 in. thick. The 
floor slab is 2 in. thick and slopes 
to a drain in the center of the slab. 
Frequently lead pans are used under 
this floor slab. These showers are 
made in a standard height of 6 ft. 
6 in., in two standard widths of 3 
ft. and 3 ft. 6 in., respectively, and 
a standard depth of 3 ft. 6 in. 





thresholds receive. It is applied 
only in special instances where a 
smooth finish is desirable or where 
it is standard for particular uses, 
such as for electrical panel boards 
and other special surfaces. 

In addition to the polished or fin- 
ished surfaces which are ordinarily 
applied to the slate, there are nu- 
merous other finishes which may be 
applied as ordered. These are gen- 
erally known as enamel and marble- 
ized finishes. It is possible to give 
slate a black or white baked enamel 
finish and also special marbleized 
finishes which imitate most of the 
high-quality marbles. These, how- 
ever, are seldom used for industrial 
purposes. 

The larger part of the slate used 
for various industrial purposes has 
no finish other than the surface 
placed upon it by mechanical pro- 
cesses in the mill, such as the sand- 
rubbed or honed surfaces. Under 
ordinary wear and tear of erection, 
there should be no damage to the 
surface, due to the strength of the 
slate. After erection, therefore, no 
more mechanical work is necessary 
to finish the edges or faces, such as 
is often the case with softer and 
more decorative stone. When an in- 
stallation of slate is in place it is, 
however, customary to put some fin- 
ish on the surface which will not 
only clean the slate, but will bring 
out its color and make the slabs more 
uniform in appearance. One of the 
most common of these is known as 
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the oiled finish and is almost uni- 
versally used, except on enameled or 
marbleized_ slate, although other 
finishes may be applied. 

The oil finish is obtained by ap- 
plying raw linseed oil with a brush 
or cloth. The oil may be thinned 
with ‘turpentine if it is desired to 
apply a lighter coat or it may have 
lamp black added which makes it 
black in color. 
specified as standard in nearly all 
specifications. It does not show or- 
dinary dirt and if at any time it 
needs freshening, another light ap- 


plication of the oil or oil and lamp- 


black will bring back the finish. This 
finish is particularly effective on 
slate switchboards, as was men- 
tioned in the article in the June is- 
sue of INDUSTRIAL ENGINEER, and is 
particularly adapted for use on any 
installation that is subject to oil 
splashes. 

Oil finish should also be used on 
toilet or shower stalls and other san- 
itary installations, for wainscoting 
and, in general any industria! con- 
struction where slate is used for 
purposes other than its decorative 
effects. No finish, however, is ap- 
plied as a rule on stair treads, floors, 
exterior slate copings, walls, and 
so on. 

The black marine finish gives a 
moistureproof surface which has the 
peculiar quality of causing all water 
on it to evaporate: quickly. It is a 
iong-lasting finish of good appear- 
ance and is called for frequently in 
electrical specifications where there 
is danger of moisture. This finish 
is produced by applying amylacetate 





Here is another case where a slate 
floor and vats or tanks for acids 
are giving good service. 

The floor is made of sand-rubbed 
slate and the acid tanks have the 
same finish. Slate flooring is not 
affected by the acid that may be 
spilled on it. : 


This is the finish 
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The stripes or bands in this slate 
are due to the “ribbons.” 


Slate was formed from clay de- 
posits under the influence of heat 
and pressure. Mineral deposits in 
the original clay show up as a 
streak or ribbon in the finished 
slate. These ribbons do not affect 
the value of slate for most indus- 
trial purposes; clear stock, that is, 
stock without ribbons, must, how- 
ever, be used for all electrical in- 
stallations or where the slate is 
subjected to acids. 





lacquer, colored with black aniline 
dye, which makes the slate a jet 
black color. It may be used indus- 
trially instead of the oiled finish, 
but is more generally employed on 
electrical installations. 

Aside from the oil finish, the most 
common finishes used on installations 
of slate in industrial plants are pro- 
duced with paints or stains. One of 
the characteristics of slate is that 
stains and paints adhere to it very 
firmly. Therefore, it is possible to 
secure a variety of different effects 
by the use of stains or wax, which 
should be applied and rubbed in with 
a cloth. 

If any special tints or colors are 
desired upon slate stalls, partitions, 








535 





and so on, lead and oil paints may 
be used. This painted finish may be 
applied in the same way as on any 
metal or stone, although it is recom- 
mended that not less than three coats 
be used and preferably four. The 
best quality, pure white lead, linseed 
oil and tint should be used. Experi- 
ments have also shown that the Du- 
co lacquers, which are commonly 
used on automobiles, give very satis- 
factory results on slate. For most 
sanitary installations, the oil finish is 
used on all exposed surfaces. It 
should be remembered that these 
finishes are applied after the instal- 
lation is made, and on a sand-rubbed 
surface, which is the finish given to 
the slate by the manufacturer. Un- 
exposed surfaces are commonly left 
with a planed finish, although some- 
times, if set in concrete, are left 
with a split surface. 

When erecting any structural slate 
it is frequently necessary to drill 
extra holes. The need of this is 
minimized if standardized dimen- 
sional units are purchased as these 
are drilled by the manufacturer or, 
if sufficient planning ahead is done, 
all necessary holes are drilled ac- 
cording to the specifications given 
to the manufacturer. 

Drilling a hole in slate, however, 
is not a difficult nor long job, if 
properly done. If an attempt is 
made to use a fairly large drill it 
will usually be difficult to drill 
straight through. It will invariably 
sheer off to one side, due to the hard 
veins in the slate. The surest way 
to get the hole where it is wanted is 
to first drill all the way through with 
a small drill, about % in. in diam- 
eter. This small hole will guide the 
large drill and allow it to cut faster, 
as its point has no obstruction to 
cut through. 

Drills for slate should be sharp. 
Use the small sizes in a small geared 
hand-drill and the sizes above % in. 
in a common carpenter’s brace. The 
small hand-drill should be worked 
very fast and under comparatively 
light pressure, but the larger drills 
should be worked slowly and with 
greater pressure. The drills will 
ther retain their sharp edge and will 
not neat, .but will cut rapidly and 
cleanly. 

Drilling slate at high speed and 
attempting to cool the drills with 
water is not good practice as the 
drills will heat and lose their tem- 
per, and the slate dust will form into 
a thick mud almost at the start. 
Care should be taken to ease up on 
(Please turn to page 554) 
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UCH of the planning 

of future work and 
of changes that should be 
made in departments or in 
equipment, is frequently 
“carried in the head” of 
the operating man. Many times the execution of a 
good idea must wait until a department is closed down 
temporarily or a machine is out for repair. The man 
who relies wholly upon his memory to recall these 
good ideas will often find that he has not remembered 
them until too late, and the good idea must then be 
held over until the next opportunity. By that time it 
is, altogether too often, forgotten entirely. 

Operating men who keep and use notebooks, in which 
these new ideas are jotted down as they occur, find that 
by occasionally going over their list of “things to do,” 
they can refresh their memories sufficiently so that 
the intention is very likely to become a reality when 
the opportunity offers. 

Keeping a notebook has the further advantage that 
ideas which, although they may appear to be excellent 
at first thought, do not stand up under the scrutiny of 
repeated readings, are more likely to be discarded 
rather than carried out—and regretted later. 


Let a Notebook 
Remember Things 
You Want to Do 
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ITH the approach of 

winter, shorter days 
make production increas- 
ingly dependent upon the 
lighting’ system. ‘In spite 
of this undeniable and im- 
' portant fact, more than half of a total of 390 typical 
industrial plants investigated were considered to be 
poorly lighted, according to a recent issue of Light, 
the monthly publication of the National Lamp Works 
of the General Electric Co. 

This investigation covered from three to over a 
hundred plants in each of 12 different industries and 
showed that 15 per cent were classed as well lighted, 
29 per cent as'fairly lighted, and 56 per cent as poorly 
lighted. 


More Light 
Means 
More Production 
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What poor lighting is costing the average industrial 
plant, and the advantages which result when the light- 
ing system is improved, are also well shown in this 
same publication in the tabulation of the results of 
tests made on old and new lighting installations in 
nine different industrial plants. These tests showed 
that an average increase of 15.04 per cent in produc- 
tion was obtained when adequate lighting was pro- 
vided, at an average additional lighting cost of 1.96 per 
cent of the payroll. The lowest increase in production 
in the nine plants was 4.4 per cent at an additional 
cost of 0.6 per cent of the payroll, while the highest 
increase in production was 35 per cent at an additional 
lighting cost of 5 per cent of the payroll. These tests 
were made under actual operating conditions in facto- 
ries before and after an adequate lighting system was 
installed. 

In addition to the increase in production, good 
lighting yields returns in the way of decreased accident 
hazards, reduced spoilage, less labor turnover, and 
other advantages which are difficult to reduce to a dol- 
lars-and-cents basis, but are of considerable conse- 
quence in industry. Where the advantages of an ade- 
quate lighting system and the comparatively low cost 
of installing it, are fully understood, there is little 
excuse for the 56 per cent of poorly lighted plants re- 
maining in the unenviable classification in which they 
now stand. 

It is not too late to: check over the lighting system 
in your plant and put it in a higher classification if 
necessary. The increase in production may go a long 
way toward repaying the cost of better lighting before 


the winter is over. 
—————_—_>——_—_——_ 





HE superintendent in 
charge of a number of 
food products plants be- 
longing to one organiza- 


Put Broom and 
Paint Brush on 





Your Payroll tion recently said that he 





had in several instances 
been able to increase production 25 per cent or more 
simply by cleaning up the plant and giving everything 
a fresh coat of paint. 

It might not be possible to duplicate these same 
results in every industrial plant, but concerning the 
value of painting up and cleaning up there can be no 
dispute. Many plants have found that good housekeep- 
ing pays large dividends; and, measured in terms of 
the payroll or value of the product made, the cost is 
comparatively small. 

A clean, orderly plant means much more than the 
possibility of walking around freely; without danger of 
falling over materials and parts scattered over the 
floor. Cleanliness and orderliness strengthen the 
morale of the workers and tone up an organization in 
ways whose value is hard to estimate in dollars and 
cents. Taken by and large, workmen will do more and 
better work, equipment will be kept in better condi- 
tion, and the activities of the plant as a whole will 
be conducted on a higher plane of efficiency in a plant 
where housekeeping is properly organized than in one 
where this is not the case. 

Soap and water, and paint, do not cost much, either 
to purchase or to apply, but when they are used con- 
sistently they are an effective means of securing results 
that are hard to obtain in any other way. 
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NASMUCH as the cold 

weather season is al- 
most here, special attention 
may well be given to those 
difficult-to-heat places 
around the plant. Nobody 
denies the need of heat at these places; the only diffi- 
culty is in selecting the best method of heating. 

As a case in point, the electrical storeroom of a large 
steel plant was located at one end of a rolling mill 
building. It was difficult to use steam heat efficiently 
in this location; hence for several years a coke sala- 
mander was placed by the stock tender’s desk to warm 
him between trips after material. Of course, this was 
a serious fire hazard, but not until a small fire occurred 
did anyone think to build a small shanty in which were 
placed a few electric space heaters. 
cost of the heat and eliminated the fire hazard. 

In a clock house at this same plant, a large amount 
of steam was used for heating the large room where 
the men punched their time cards. Investigation 
showed that heat was needed only to keep some of the 
clock house equipment from freezing. Space heaters 
were installed close to the equipment involved, and the 
steam was turned off from the clock house, at a saving 
that was well worth while. 

Unit air heaters properly placed often solve the 
problem of getting additional heat, during the coldest 
weather, in the central parts of repair shops and other 
buildings that have large open work spaces that must 
not be obstructed with steam coils or radiators. The 
difference between a warm and a cold repairman is 
often the difference between whether the equipment 
he is repairing does or does not stand up in service the 
way that it should. 

Each heating job must be considered by itself and 
carefully analyzed to determine what form of heating 
should be used. Plant men are always looking for 
nlaces to save kilowatts, steam power, and other forms 
of energy. Why not investigate the possibilities that 
may lie in the plant heating system? 


Have You Any 
Hard-to-Heat Spots 
in Your Plant? 














—_@———— 
HE biennial revision 
Keep a Copy of the National Elec- 
of the Code on trical Code has recently 
Y Desk been completed, and in the 
our Lies article beginning on page 











529 of this issue the most 
important changes of interest to industrial plant men 
have been outlined and briefly discussed. 

The Code, as it is familiarly called, was first drawn 
up in 1897 as a result of the united efforts of the vari- 
ous insurance, electrical, architectural and other or- 
ganizations which recognized the need, from various 
standpoints, including fire risk and personal injury 
hazards, for greater standardization in the installation 
of electrical equipment. In the compilation and fre- 
quent revisions of the Code, nation-wide sources of ex- 
perience and practice have been freely utilized, so that 
while inventive genius is encouraged and economy fos- 
tered, what is considered to be a suitable factor of 
safety is always retained. Largely as a result of ad- 
herence to Code rules, modern practice in the installa- 
tion and operation of electrical equipment reduces to a 
minimum the potential hazards incidental to the oper- 
ation and use of such equipment. 


This reduced the : 
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Thorough knowledge of Code rules is a valuable asset 
to every executive who is concerned with the installa- 
tion or operation of electrical equipment, and may serve 
to prevent costly mistakes and regrettable accidents. 
Further, as a reference work the Code contains depend- 
able answers to many puzzling questions as to what is — 
the safe procedure under given conditions. 

Copies of the National Electrical Code may be ob- 
tained from the National Board of Fire Underwriters, 
76 William St., New York, N. Y. 





<2 ipaibaary 
OT many years ago 
One Man Should Be the plant electrical 
Responsible for department consisted of 
. one man whose job was 
Plant Op eration more or less of a part-time 











proposition. As the appli- 
cation of electric power to industrial processes became 
more varied and widespread, the part-time man became 
an electrician foreman with a gang of men, all of whom 
were considered as a part of the mechanical depart- 
ment of the plant. 

At the present time most of the medium-sized and 
larger industrial works have a separate electrical de- 
partment under the supervision of an electrical super- 
intendent. This man divides with the master mechanic 
or mechanical superintendent the responsibility for the 
selection, operation and maintenance of all power 
supply and power drive equipment, as well as the equip- 
ment for furnishing light, water, steam, heat, com- 
pressed air, and the like. This division of responsi- 
bility, however, has its disadvantages. As W. S. Hall, 
Electrical Engineer of the Illinois Steel Co., says in 
a recent issue of Iron and Steel Engineer: 


Experience has shown that where the control and motor 
are properly applied, electrical troubles which have de- 
veloped are generally caused by faulty mechanical design or 
maintenance in the apparatus which the motor drives. It 
is, therefore, of the utmost importance to have close co- 
operation between mechanical and electrical maintenance 
men. So important is this that considerable progress has 
been made toward developing men with both mechanical and 
electrical experience. The question of divided responsibility 
will always be present until such time as both mechanical 
and electrical supervision are under one man. This prac- 
tice is being adopted more and more, as fast as the experi- 
enced men can be developed, and it is felt that it is the only 
solution of the maintenance problem. 


This man will be a new type; he may be a mechanic- 
ally-trained electrical man, or possibly an electrically- 
trained mechanical man. He will be distinguished by 
various names; he may be known as a maintenance en- 
gineer; he may be called superintendent of maintenance 
or, as is the case in two large steel plants in Ohio, he 
may have the title of superintendent of mechanical and 
electrical departments. 

Whatever his title, he must be broad-gauged and able 
to give operating problems well-balanced consideration 
from all angles. He will not think of a power drive as 
being a control and a motor with a thingamajig on the 
end of it to connect it to the machine it drives, nor yet 
as a machine driven through a reduction gear and flex- 
ible coupling by an electrical contrivance that the other 
fellow can worry about. He will know the essential 
details about both the mechanical and electrical ele- 
ments of these drives, together with all the ins and outs 
of general plant operation and maintenance. 

Are you fitting yourself to be that man in your plant? 
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Who Can Answer 
These? 


How to Make a Magnet Recharger—I 
wish to build a coil for recharging or 
remagnetizing magneto magnets. This 


coil is to operate on 230 volts direct-- 


current. I shall be glad to get any 
information regarding dimensions of 
core, turns and size of wire, and so on, 
that other readers can give me. ‘ 
Somerset, Pa. G. G. F. 


How to Support a Mule Stand.—We are 
planning on a lineshaft installation in 
which it will be necessary for the 
shaft to extend across the room, with 
an additional section to be installed at 
right angles along the side wall. We 
have been considering using a mule 
stand but some of our men who have 
had experience with this device in 
other shops advise going to the ex- 
pense of separating the shafts and 
using two motors. 

I should like to know the methods 
other readers have used in supporting 
such stands and lubricating the pul- 
leys and the results they obtained. 
This is a mill-construction building 
with a 215/16-in. main shaft and a 
115/16-in. shaft on the extension. 
Milwaukee, Wis. zm: <5. 


Proper Babbitt for Armature Bearings 
—I would like to learn the experience 
of other readers as to what kind of 
bearing metal they find to be most 
suitable for armature bearings. Is a 
lead-base babbitt best suited for arm- 
ature bearings of motors, which are 
geared direct to the driven machine? 
With what type of bearing metal do 
you get the best results on armatures 
that are direct-connected or belted to 
the driven machines? There are on 
the market a great many varieties of 
bearing metal, including babbitt and 
various bronze alloys, and I shall ap- 
preciate any information that you can 
give me regarding the selection and 
application of such metal for use in 
armature bearings. 

Pittsburgh, Pa. H. D. 


Low-Voltage Generator Will Not Excite. 
—It was necessary to rewind the: 
shunt field coils of a 50-volt generator 
of very low capacity, which is direct- 
connected to a small motor having a 
speed of about 4,000 r.pm. It is a 
two-pole machine having 2,000 turns 
of No. 37 wire in each shunt field coil.: 
When the winding was completed. the 
machine generated 55 volts satisfac- 
torily. It was then found necessary 
to reverse the generator position with 
regard to the motor, which of neces- 
sity reversed the direction of rotation; 
due to this reversal of rotation the 
residual magnetism of the generator 
was lost. When I separately excite 
the shunt flelds from a 50-volt. direct- 
current bus the generator develops its 
proper voltage. When T reconnect the 
flelds to the armature terminals I get 
a reading of onlv 1 volt. T wish some 
reader would tell me what fs wrong 
and how I can correct this trouble. 

Stamford, Conn. W. EB. H. 


question that you can 
answer 
, perience. 


SI L 
@ Questions Asked ‘— 
and Answered | 


by Readers 


Here is a place where you can get some inside infor- 
mation when you get stuck. The only restriction is that 
you do a good turn to the other fellow when he asks a 


GQooritiral CA 


from your ex- 


Calculation of Rotor Winding for Squir- 


rel-Cage Motor—I havé a i-hp., 220- 
volt, Type RI, single-phase, General 
Electric motor, which I wish to re- 
wind for three-phase operation. I 
have calculated the winding for the 
stator, but do not know how to go 
about figuring the squirrel-cage wind- 
ing for the rotor. Can any reader 
give me some help in this matter? 

Oakland, Calif. B. 


Measurements Required for Bending 
Conduit.—When bending conduit by 
use of a hickey, what measurements 
should be taken for making an offset, 
so that I can bend several conduits 
and have them match when placed 
side by side? I find it hard to get 
both sides the same on a double offset. 
Can some reader tell me how I can 
make a good-looking job by the use 
of a hickey on this kind of bending? 
If any readers have other devices or 
methods for making double bends and 
offsets I should like very much to 
know about them. 

Worcester, Mass. BRASS: 


Effect of Turning Rotor on Split-Phase 
Motors—I recently had to make re- 
pairs on some split-phase motors, and 
found it necessary to turn down the 
squirrel-cage rotors. I wish some 
reader would tell me what effect this 
would have on the motor character- 
istics, such as speed and capacity? 
Also, can some reader tell me how to 
reverse the direction of rotation on 
shaded-pole type motors? What is 
the rule for determining the direction 
of rotation on such motors? 

Hood River, Ore. Vv. G. W. 


7 s im * 

What Is Wrong with the Method of Re- 
winding This Armature?t—I have a 
Willey electric drill, serial No. 20063, 
110 volts, a. c., 6 amp., Type 4 U. C. 2, 
which is manufactured by the James 
Clark, Jr., Electric Co., Louisville, Ky. 
The armature has 17 slots and 32 bars, 
and is wound with No. 23 cotton-cov- 
ered enameled wire, using 13 turns 
per section, with a coil span of 1 to 8, 
and the ieads checking straight out. 
The armature is hand-wound, left- 
handed, with the commutator to the 
right. The only change was that I 
rewound it right-handed instead of 
left-handed. I expected that the mo- 
tor would reverse its direction, which 
it did. When the drill was connected 
to the line, both brushes sparked 
badly, which convinced me that they 
were off their neutral position. I 
moved the brush holder to different 
positions around the commutator, but 
could not find the neutral point. I 
took the brush holder head off and 
checked the leads, which were O. K. 
Finally the armature was _ stripped 
and rewound the same way as before 
except that I changed the span of the 
coil from 1 to 8 to 1 to 9. 
moving the brush holders from the 
position set at the factory, the drill 
operated perfectly. Why would this 


armature not operate with the coil 
span 1 to 8 and wound right-handed? 
Would winding this armature right- 
handed instead of left-handed have 
any effect besides reversing rotation? 
Richmond, Va. H. F. S. 


Without. 












Answers Received 
To Questions Asked 


Will Flexible Couplings Reduce Gear 
Shock on Motors?—I would like to 
obtain the views of some of our read- 
ers on the value of a flexible coupling 
in preventing the shock and vibration 
of gears from reaching the motor 
armature and commutator. We have 
encountered some trouble from vibra- 
tion and gear shock affecting com- 
mutators and I am wondering if flex- 
ible couplings between the motor and 
the gear drive would help me in elim- 
inating this trouble. 

Omaha, Neb. M. P. 

Replying to M. P.’s question, I have 
used flexible couplings on all kinds of 
drives, including small and large cen- 

trifugal pumps operating at 1,750 

r.p.m.; also on geared hoists of 100 to 

300 hp. operating at 400 r.p.m. and 

having straight and herringbone gears, 

with satisfactory results. Several 
have been in continuous service for nine 
years without any repairs. I have also 
had good results in using cloth pinions 

(made up under various trade names) 

for absorbing the shock on motor 

shafts of small and large geared recip- 
rocating pumps, deep well pumps and 
other heavy equipment. The character 
and conditions of load, with reference 
to speed and location of motor, would 
be the deciding factor in favor of the 
flexible coupling or silent pinion. 

WILLIAM J. MILDON. 


Supt. Power & Equipment, 
Madeira Hill Coal Mining Co., 
Philipsburg, Pa. 


ss * * *& 


Treating Windows to Prevent Glare.—lI 
would like to obtain the experience of 
other readers in treating windows to 
prevent glare from the sun, particu- 
larly on western exposures during the 
late afternoon. At times this is almost 
unbearable in parts of our shop. What 
treatments, if any, have other readers 
found satisfactory; or would it be bet- 
ha use shades and, if so, what 

n 


Des Moines, Iowa. D;..2... <> 


With reference to the question re- 
cently asked by D. J. C., it will not be 
necessary for him to use shades to 
eliminate the glare from the sun. 

Proper treatment with a window 
coating will in most instances entirely 
eliminate the glare. Ordinary whiting 
or white wash is sometimes used, but 
if a study were made of the results 
obtained, this type of coating would not 
be considered desirable. 

Mr. J. J. McLaughlin of the Illumin- 
ating Bureau of the Westinghouse 
Lamp Co., states that white surfaces 
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reflect 82 per cent of the light, green 
70 per cent, yellow 67 per cent, red 
20 per cent and blue 15 per cent. From 
these figures it is evident that blue 
would be the most desirable color for 
a coating. 

The material should be one that is 
easily applied, will not rub off under 
ordinary conditions and yet can be 
easily removed if necessary. A product 
which meets these requirements ig be- 
ing sold on the market today. 


Park Chemical Co., A. J. LODDER. 
Cincinnati, Ohio. 


Contactors Will Not Close on Low Volt- 
age.—We are having trouble with the 
contactors failing to close due to low 
voltage on one of our automatic con- 
trol panels. The panel is fed from a 
220-volt supply, but when the voltage 
drops considerably the operating coils 
of the contactors are not strong 
enough to close them, thereby leaving 
an open magnetic circuit which causes 
the coil to roast out. It Is rather dif- 
ficult to provide the correct voltage at 
this panel all of the time. Can any 
reader suggest something that I might 
do to the contactor coil that would 
enable it to take care of the low volt- 
age condition? 

Omaha, Neb. M. P. 


In answer to M. P., I would suggest 
that he try shortening the air gap of 
the contactors that will not close on 
low voltage. Quite often there is some 
means provided by the manufacturer 
for the adjustment of this gap be- 
tween the armature and the magnet 
core of the contactor. If there is, 
M. P. should find it and use it. 

In case no such provision has been 
made, a little ingenuity on his part 
should enable him to effect a reduction 
in this air gap so that the contactor 
will surely close on low voltage. This 
adjustment will, of course, make the 
contactor go in with quite a bit of 
force when the voltage is up to its full 
value. If this is objectionable it will 
be necessary to rewind the contactor 
coil, which is a job to be referred to 
the manufacturer. 
Gurney Elevator Co, J. M. WALSH. 
New York City. 

* * * & 


How to Determine Horsepower of a 
Shaft or Clutch.—Manufacturers of 
couplings, clutches and other trans- 
mission equipment rate their equip- 
ment in horsepower per 100 r.p.m. 
Thus a device that will transmit 
10 hp. at 100 r.p.m would transmit 
25 hp. at 250 r.pm. I understand 
clearly that the horsepower per r.p.m. 
is the same in both cases. However, it 
seems to me that the shock to both 
clutch and lineshaft caused by operat- 
ing a clutch at 250 r.p.m. would be so 
much greater than at 100 r.p.m. that a 
heavier clutch would be required. 

I should like to get the opinions of 
readers on this point. In particular I 
should like to know what allowances, 
if any, they make for clutches and 
other power transmission equipment 


operating at speeds higher’ than 
100 r.p.m 
Grand Rapids, Mich. BE. E. H. 


Our experience in determining the 
rating of power transmission equip- 
ment, as asked by E. E. H., has been 
that over ordinary ranges of speed up 
to 350 to 400 r.p.m., on many: drives, 
the element of shock does not enter far 
into the question of clutch selection, 
and that horsepower ratings are nearly 
proportional as far as securing results 
goes. 

However, the inertia and accelera- 
tion of a considerable amount of ma- 
chinery are important factors and 
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must be allowed for, in higher speed 
work, above 800 r.p.m., which may be 
what E. E. H. has in mind. I think 
most clutch makers append such a cau- 
tion to their tables and it is very neces- 
sary to take this into consideration, 
since the inertia of rotation of a line 
of shafting quadruples with double the 
speed. Due to the careless way some 
operators throw in clutches, something 
is likely to go at the higher speeds. 

Our clutch-driven machinery is all 
very heavy and our men are carefully 
trained to slip the clutches and pick 
up speed on the driven end before plug- 
ging them in. 

Where clutches are used frequently, 
that is several times a day or oftener, 
I would recommend using a clutch of 
one-third to one-half greater horse- 
power rating, in order to give longer 
life with reasonable wear. 

I am sorry that I cannot give E. E. 
H. more definite figures, but our esti- 
mate of the horsepower on each clutch 
is pretty much of a guess, although 
it makes out fairly well, as far as 
service and lack of trouble go. 

Plant Engineer, H. D. FISHER. 
New Haven Pulp & Board Co., 

New Haven, Conn. 

* * * & 


In regard to the question asked by 
E. E. H., there is some difference in 
the way manufacturers rate different 
kinds of transmission machinery, such 
as lineshafts, clutches, gear reductions, 
belt drives, bearings, flexible couplings, 
and so on. 

It makes little difference, however, 
whether such operating devices are 
rated in horsepower per 100 r.p.m. or 
in horsepower per r.p.m. The main 
things to keep in mind are the normal 
and maximum horsepower to be trans- 
mitted by a given drive; the normal 
and maximum operating speeds for 
that drive; whether it is to be operated 
intermittently, for 8 to 10 hr. daily 
service, or for continuous service, 24 hr. 
per day; whether it is subject to any 
shocks and vibrations; the general na- 
ture of the installation; and what kind 
of operating attention it is likely to 
receive after it is installed. 

Much of the transmission machinery 
installed in the usual small machine 
shop drives, up to perhaps 25 hp. or 
50 hp., is for the purpose of transmit- 
ting relative motion rather than for 
any real or definite amount of power. 
The starting load or the occasional 
maximum power requirement may call 
for a certain motor size, yet in normal 
operation only half or even one-third 
of this power may be needed. If the 
shafts, bearings, pulleys, belts and 
clutches are adequate for the maximum 
requirement, it makes little difference 
whether they operate at 100 r.p.m. or 
250 r.p.m., the latter being somewhere 
near the average operating speed for 
such drives. 

It is usual practice to double the size 
of equipment for shock loading, such as 
when a gas engine is used rather than 
an electric motor, and of course some 
allowance should also be made because 
of the nature of the driven machines, 
such as whether they require a con- 
tinuous input of power or whether they 
are intermittently loaded, as in the 
case of punch presses, and so on. 
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Take, for example, the simplest kind 
of transmission machinery—a piece of 
shafting. Most manufacturers give the 
highest rating to a given shaft when 
it is used for the simple transmission 
of power without any bending strains 
or shocks; they recommend about two- 
thirds of this rating for lineshafts sub- 
ject to usual conditions of bearings 
about every 8 ft., and with pulleys giv- 
ing side strains or small bending mo- 
ments; however, they recommend only 
about 40 per cent of the first rating 
for headshafts, gearshafts and other 
shafts subject to heavy bending 
stresses. The capacity ratings of such 
transmission shafts are generally given 
from 50 r.p.m. up to 500 r.p.m. in the 
smaller sizes, the usual or average op- 
erating speeds being perhaps 200 r.p.m. 
The larger sizes are usually tabulated 
for operating speeds from 50 r.p.m. to 
200 r.p.m., not a very wide range. 

The shafts of electric motors are 
generally about seven times as power- 
ful as shafts for the simple transmis- 
sion of power without bending stresses. 
For example, 1 in. transmission 
shafts are rated for about 3 hp. per 
100 r.p.m., while a 7%4-hp., 1,800-r.p.m. 
(or 5-hp., 1,200-r.p.m.) motor shaft is 
generally about 1% in. in diameter. 
This is at the rate of only 0.4 hp. per 
100 r.p.m.; 3 divided by 0.4 gives an 
additional safety factor of over 7. 
Larger motor shafts are generally re- 
quired to give the necessary rigidity 
to the drive, to provide adequate area 
for the bearings, and to take care of 
shocks and bending moments where 
pulleys, gears or chain sprockets are 
mounted directly on the end of the 
motor shaft. 

The crank shafts of Diesel engines 
are proportionately somewhat larger 
than motor shafts because of the shock - 
loading and heavy bending stresses, 
even for the same average torque 
rating. 

It will be seen, therefore, that there 
are conditions even as important, if 
not more important, than the matter 
of operating speeds that govern the 
size of as simple a piece of equipment 
as a shaft is generally considered. 

When it comes to the question of 
capacity in relation to operating de- 
vices such as flexible couplings for 
direct-connected and geared drives, the 
basic calculation for size is made upon 
the torque capacity of the coupling. 
One must also consider the operating 
speed, whether the coupling is going 
to operate at perhaps 10 or 50 r.p.m. 
on the low-speed side of a reducer 
drive, or whether it is going to operate 
at perhaps 600 or 1,800 r.p.m. on a 
motor drive, or perhaps 3,600 r.p.m. on 
a turbine. One must also consider the 
nature of the connected machines, such 
as whether the loading is smooth and 
not subject to shocks and vibrations, 
as a motor-driven contrifugal pump; 
or whether the coupling is subject to 
heavy and continuous shocks and pulsa- 
tions, for example, when a Diesel or 
internal combustion engine is directly 
connected to an ammonia compressor. 

The range of direct-connected and 
geared drives, where a flexible coupling 
can be economically employed to in- 
sure against operating troubles due to 
accidental shaft misalignments, is very 
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great. In our catalog ratings of 
Francke flexible couplings we list the 
theoretical ratings to give certain mate- 
rial stresses and certain bearing pres- 
sures which we have found by calcula- 
tion and by years of experience to be 
correct for maximum conditions on ab- 
solutely smooth torque drives. By a 
system of “Service” or “Operating 
Factors,” we reduce these capacity 
ratings by an amount sufficient to take 
care of the usual peak overloads, to 
take care of shocks and vibrations, and 
to take care of the usual operating con- 
ditions incidental to motor, turbine and 
engine drives when these are connected 
to many different kinds of ultimately 
driven machines. The use of the proper 
service factor is just as important as 
the basic calculation of machine horse- 
power rating in relation to the operat- 
ing speed. 

We do make some allowance for the 
operating speeds, as for instance in 
the case of rubber mill drives where 
we use a Service Factor of 4 to insure 
a coupling of sufficient size to provide 
both strength and wearing qualities to 
last many years for the high-speed 
coupling to transmit perhaps 200 hp. 
normal and 400 hp. maximum at 600 
r.p.m. from the motor to the pinion 
shaft. However, another coupling is 
usually used between the slow-speed 
gearshaft to connect it to the mill- 
shaft. This usually transmits from 200 
to 400 hp. and operates at only 80 or 
90 r.p.m. Depending upon the number of 
mills taking power from this millshaft, 
we employ a Service Factor as low as 
2 to determine the size of the low-speed 
coupling. This provides a coupling 
powerful enough for the maximum 
peak load or torque conditions. It also 
provides a coupling with wearing quali- 
ties adequate to operate at 80 r.p.m., 
whereas the high-speed coupling prob- 
ably will be subject to less wear and 
less misalignment stress at each revo- 
lution, but, however, it makes perhaps 
six to ten revolutions to every one 
made by the low-speed coupling. 

It will be seen, therefore, that while 
we list the capacities of our couplings 
at 100 r.p.m., the Service Factors em- 
ployed take into. account the usual 
operating speeds for. the different kinds 
of operating machines, as well as the 
nature of the loading, and other oper- 
ating conditions, just as important as 
the operating speed. These factors 
are the result of operating experience 
rather than theory alone, and it is 
always our endeavor to obtain full 
specifications of the drive for each 
coupling so that we can employ that 
experience to insure the correct size 
and type of coupling for each particu- 
lar drive. The same is true of practi- 
cally all other well-established manu- 
factures of power transmission equip- 
ment. 


Smith & Serrell, 
Newark, N. J. 


JOHN J. SERRELL. 


* * %* * 


In answer to E. E. H.’s question, 
couplings, clutches and other transmis- 
sion equipment are designed on a basis 
which allows 200 to 300 per cent 
greater starting torque than the re- 
quired running torque, plus a factor 
of safety for the mechanical elements. 
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There are two types of loads which 
must be considered: machine duty, or 
constant torque, where the torque re- 
quired is constant for all speeds; and 
what might be termed fan duty, where 
the torque required varies with the 
speed. Machine tools, reciprocating air 
compressors, pumps, printing presses 
and so on are of the first constant- 
torque type, and centrifugal pumps, 
blowers, fans, and so on, belong to the 
second type. 

Let us assume an example: A group 
of machines is driven from a lineshaft 
and this shaft is to be coupled at one 
end to another section of shaft by 
means of a rigid or flexible coupling or 
clutch. Assume that 10 hp. are re- 
quired to drive the first section at a 
shaft speed of 100 r.pm. A coupling 
or clutch rated at 10 hp. at 100 r.p.m. 
will transmit the required running 
torque and take care of the greater 
starting torque which is due to the 
static load. Let us then assume that 
the speed of the shaft is to be increased 
to 200 r.p.m. with all other conditions 
unchanged. In the first case a 10-hp. 
motor was used, but changing the 
speed of the driving lineshaft now re- 
quires a 20-hp. motor. The question is, 
what about the coupling or clutch? 
This will not need to be changed, be- 
cause of the nature of the load, which 
requires constant torque, and only the 
speed is changed, since no greater 
starting or running torque is required, 
as shown from the following equation: 

Horsepower—(T XD) - 33,000 
Where 7==torque in pounds, and D= 
distance traveled in ft. per min. 

By comparing the first case, in which 
the shaft turns at 100 r.p.m., with the 
second, where it turns at 200 r.p.m., 
it will be observed that since the 
torque J’ remains the same for both 
cases and D is twice as great in the 
second case as in the first, the horse- 
power is double in the second case, as 
indicated by the following: 

2XHp.—(TX2D)~33,000 

However, if there is no change in 
speed but if another section of shaft 
is added or a greater number of ma- 
chines are driven from the same shaft, 
equal to an additional 10 hp. torque 
load, then the coupling or clutch 
would necessarily have to be changed 
as the torque T is twice as great, the 
speed remaining 100 r.p.m., as noted 
from the equation: 

2XHp.—(2T XD) ~—33,000 

It should be noted that in the above 
equation 2XHp. does not mean two 
horsepower, but means that the horse- 
power is multiplied by two. Also, that 
for the same horsepower different size 
couplings or clutches must be used, 
depending upon the speed. 

Another point to be considered in 
the selection of a proper coupling or 
clutch is the load factor, which de- 
pends upon the kind of service and 
nature of the load, and is considered in 
designing power transmitting equip- 
ment. Load factors vary from 1 on 
steam-turbine-driven generators to 4on 
gas- or oil-engine-driven mine hoists. 

For example: Suppose a coupling is 
required for an air compressor driven 
by a 40-hp., direct-connected steam en- 
gine at 200 r.p.m. The horsepower 
rating of the coupling is based on 
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100 r.p.m.; this basic rating is deter- 
mined as follows: (40100) +200—20 
hp. per 100 r.pm. A table of load 
factors, such as is given by the 
manufacturer of couplings in his cata- 
log, shows that for air compressors 
driven by a steam engine the load fac- 
tor is 8. Then multiplying, 20<3—60, 
which is the horsepower rating re- 
quired at the equivalent speed of 100 
r.p.m. A coupling of this rating is 
chosen. E. H. LAABS. 
Engineering Department, 


The Cutler-Hammer Mfg. Co., 
Milwaukee, Wis. 


* * * * 


The following discussion will, I be- 
lieve, help to answer E. E. H.’s ques- 
tion on the rating of power transmis- 
sion equipment. The formula for horse- 
power transmitted is: 

Hp.=(PX7<dXR) 33,000, 
where P—torque or pull; m—3.1416; 
d—diameter; R=revolutions per min- 
ute. In this formula the quantities, 
md—33,000, are constant for a given 
diameter of pulley; therefore, the 
horsepower will vary as PR. Now, if a 
clutch always exerts a pull P at the 
pulley rim then P is a constant, too, 
and as far as the formula is concerned 
the horsepower varies directly as R 
(the revolutions per minute). This 
reasoning applies particularly to a 
clutch which is engaged standing still; 
when the shaft revolves 100, 250, or 
500 revolutions it is evident that, if no 
slip occurs, the horsepower will be 
proportional and, as in the example 
quoted, the horsepower will be 10, 25, 
or 50 hp. respectively per 100, 250, or 
500 revolutions. 

However, in starting, the friction of 
rest (caused by metallic bearing con- 
tact without proper oil films or by the 
adhesion of belts) must be considered, 
together with the inertia of the com- 
plete mass which must be set in mo- 
tion. These two resistances may be 
considerable and in some cases may 
demand a clutch pull much heavier 
than is ever called for after the shaft 
is up to speed. 

If the same shaft, bearings, pulleys 
and belts are set in motion at 100 r.p.m. 
and then again at 250 r.p.m. and then 
again at 500 r.p.m., it is obvious that 
the same clutch pull is required at the 
moment of starting in all three cases. 
Therefore it would seem that the same 
clutch is all that is required. Of course, 
the clutch must not grab the load sud- 
denly like a positive jaw clutch. That 
would mean disaster at almost any 
speed and certainly a worse disaster at 
the higher speeds. Heavy inertia loads 
like large fly wheels must be started 
and brought up to speed gradually. To 
do this, a friction clutch must be 
thrown in little by little until it is 
finally locked in engagement. 

Starting an automobile slowly is a 
typical example of slow clutch engage- 
ment in order to overcome the friction 
of rest and the inertia of the mass. 
The heavier the load the slower must 
the automobile start to move. How- 
ever, here the analogy ceases, because 
the automobile engine has a quite 
definite power pull and if the resist- 
ance met is too much the clutch must 
slip or the engine is stalled. In power 
transmission, on the other hand, there 
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is usually a surplus of power pull and 
the result is more likely to be a de- 
structive slipping of the clutch or 
something: must break. The automo- 
bile clutch has a fixed spring pressure 
against the friction members which 
compensates for wear, while the power 
transmission clutch is toggle-locked, 
when engaged, and there is no com- 
pensation for wear except by a new 
setting of the friction surfaces. The 
latter clutch, therefore, has a fixed pull 
between the friction members only 
when in the locked position. 

The answer to this practical ques- 


tion lies in’ the ability of the power, 


transmission clutch to slip when re- 
quired and yet not have enough de- 
structive wear on the soft friction sur- 
faces to prevent repetitions of engage- 
ment. Hardwood or some form of 
firm asbestos brake lining are usually 
employed for the soft friction surface, 
although aluminum and copper are 
sometimes used in shafting clutches. 

Test of clutches on a prony brake 
always indicates the development of 
heat in starting under load. The 
higher the relative speed of the two 
members of the clutch the greater the 
heat produced. If the time of engag- 
ing the clutch is prolonged, in order to 
start the load, and the speed is high, 
then inevitably the heat chars the soft 
friction surfaces and destroys the pull- 
ing power of the clutch. In such cases 
it may be found that when the clutch 
is fully engaged it has no longer suf- 
ficient grip to pull the load. It must 
then be readjusted; too frequent clutch 
adjustment is annoying. The obvious 
procedure then is to use a larger clutch 
with larger friction surfaces to reduce 
the wear and the frequency of adjust- 
ment. This can often be done with 
satisfactory results, but not always. It 
happens that as the clutch becomes 
larger in diameter the friction surfaces 
are also farther out from the shaft 
and their relative speed is actually in- 
creased; the effect, therefore, of larger 
clutches for higher speeds is more or 
less neutralized. 

The judgment of experience seems 
to be the only guide in proportioning 
the clutch size to the speed. 

Chief Engineer, Harry J. SMITH. 
The Hill Clutch Machine & Foundry Co., 
Cleveland, Ohio. 
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Does Change in Transformer Connec- 
tions Affect Rated Capacity?—I have 
three 100-kva., single-phase, 2,200-110- 
volt transformers, which I intend to 
connect in a bank to deliver three- 
phase power at 110 volts. If a delta- 
delta connection is used to cennect 
the bank, what power capacity can I 
get from the transformers? Will I 
get the same power onprey from a 
star-star connection? shall appre- 
ciate any information that readers can 
give me on this question. 

Telluride, Colo. x Se al a 


Answering the question by T. H. C., 
it may be said that he has no choice 
of connections to use other than that 
which will give rated voltage on each 
transformer. 

As the rated voltage of the trans- 
formers is given as 2,200/110 a delta- 
delta connection should be used if the 
primary voltage is 2,200 volts; this will 
apply 2,200 volts to each transformer. 
If the. primary voltage is 3,800 volts 
a star-delta connection should be used 
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which will give 3,800--1.73 or approxi- 
mately 2,200 volts applied to each 
transformer. It may be mentioned 
that any increase or decrease in pri- 
mary voltage will directly affect the 
secondary voltage, in this case by the 
ratio of 20 to 1. 


Denver, Colo. JOHN E. HOLTMAN. 


* *£ & € 


In his question, T. H. C. did not men- 
tion the voltage to which he intends to 
connect the transformer bank. Assum- 
ing that the voltage of the service to 
which the transformers are to be con- 
nected is 2,200 volts, the capacity of 
the bank connected delta-delta equals 
phase voltageXphase currentX3. With 
this connection the phase voltage and 
line voltage are equal and the full- 
load phase current of a 100-kva. trans- 
former will be 45.5 amp. Hence, the 
output of the transformer bank will 
be 2,200 45.5 X38=300 kva. 

With the star-star connection, the 
phase voltage or voltage impressed 
across the transformer primaries is 
line voltage V3, while the phase cur- 
rent equals the line current equals 45.5 
amp. Hence, the full-load output of the 
transformers with a star-star connec- 
tion on a 2,200-volt supply will be 
(2,200-—\/3) 45.5 X3=173 kva. 

I hope that this will give T. H. C. 
all the information necessary. 

Chicago, II. A. NOEPPEL. 


£18 ce «& 


In answer to T. H. C., changes in 
connections of the three 100-kva., sin- 
gle-phase, 2,200/110-volt transformers, 
would not alter the capacity of the 
transformers as long as they are op- 
erated at the voltage for which they 
are designed. The 220-volt primary 
coils of a 100-kva. transformer will 
carry 45.5 amp. at full load. With the 
three transformers connected delta- 
delta on a 2,200-volt system, the pri- 
mary coils of each transformer will be 
carrying 45.5 amp., the line cur- 
rent will be 78 amp. or 1.73 times the 
current in the primary coils, and the 
output of the bank of three transform- 
ers will be 300 kva. If these trans- 
formers were connected star-star to a 
2,200-volt system, the voltage across 
the primary side of each transformer 
would be 2,200+1.738 or 1,271 volts. 
With each transformer carrying full- 
load current of 45.5 amp. the output of 
each transformer would be 1,271%45.5 
=58 kva., and the capacity of the bank 
would be only 3X58=—174 kva. 

The usual conditions under which 
2,200/110-volt transformers are con- 
nected in star, would be with a line 
voltage of 3,800 volts and the trans- 
formers connected star-delta. In this 
case each transformer would have 2,200 
volts across its primary and with 45.5 
amp. primary current would be carry- 
ing a load of 2.200 45.5=100 kva. The 
output of the bank would be 3X100= 
800 kva., and with the secondary side 
connected in delta, the secondary volt- 
age would be 110 volts, since the trans- 
former voltage ratio is 2,200/110 volts. 

The use of 2,200/110-volt transform- 
ers in this way has usually come about 
through an increase in line voltage 
from 2,200 to 3,800 volts. This gives the 
utility company increased line capacity 
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at small expense, since the same trans- 
formers can be used. The generators 
may be so arranged that the ends of 
each phase winding are brought out 
giving six terminals; hence the wind- 
ings may be connected in either delta 
or star. If in delta, the terminal volt- 
age will be 2,200 volts; if in star, 
3,800 volts. If the utility company’s 
lines are operating at 2,200 volts, three- 
phase, three-wire, and it is desired to 
increase the line voltage to 3,800 volts, 
the generator windings are reconnected 
in star and usually the common point 
of the star is grounded and is also 
connected to a fourth wire, giving a 
three-phase, four-wire system. The 
voltage between the first three wires is 
then 3,800 volts and the voltage be- 
tween any one of these and the fourth 
wire is 2,200 volts. The primary sides 
of all of the transformer banks are 
then reconnected in star and will oper- 
ate with a line voltage of 3,800 volts 
and will have 2,200 volts impressed 
across the primary of each trans- 
former. With the secondary connected 
in delta, 110 secondary volts will be 
obtained. The fourth wire with any 
one of the others provides a 2,200-volt 
primary supply for the single-phase 
lighting transformers, which can be 
balanced across the three phases. 

If T. H. C.’s primary voltage is 2,200 
volts, his transformers should be con- 
nected, delta-delta to give 300 kva. 
with a secondary voltage of 110 volts. 
The transformers should be connected 
star-delta if his line voltage is 3,800 
volts and should not be connected star- 
star in any case if it is desired to oper- 
ate them at their rated capacity of 
300 kva., with a secondary voltage of 
110 volts. If the star-star connection 
were used under these conditions, the 
secondary voltage would be 110X1.73 
=190 volts, which is a higher second- 
ary voltage than would be desired for 
a 110-volt secondary circuit. 

East Cleveland, Ohio. L. J. JOHNSON. 
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Method of Cleaning Motor Winding— 
What is the best method of cleaning 
motors that are oil-soaked and dirty? 
Can they be washed in gasoline and 
baked out in a bake oven to any ad- 
vantage? What is the best method of 
handling the gasoline? Should the 
armatures be dipped in a trough con- 
taining gasoline, or should they be 
wiped with a gasoline-soaked rag? I 
would greatly appreciate hearing of 
any other methods used by readers 
for cleaning oil-soaked windings, as 
well as the results obtained by using 
gasoline for cleaning. 

Chicago, Ill. R. W. A. 


With reference to R. W. A.’s ques- 
tion, machines that are dirty and dusty, 
but not oily, may be readily cleaned 
with dry compressed air. In using 
compressed air, be careful not to direct 
the air stream into the oil wells or you 
are likely to have oil sprayed all over 
the windings. 

If the machine is oily and dusty, it 
should be disassembled, the windings 
scraped with tools which have no cut- 
ting edges, and then washed with gaso- 
line or naphtha, using stiff bristle 
brushes. If you have a nozzle arranged 


for air and naphtha, similar to those _ 


used for spraying paint. you can use 
it to advantage. In all cases when 


. using compressed air, direct the stream 


so that material wil). not be blown into 
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any crevices in and around the winding. 

Remember that this work should be 
done in a well-ventilated room. Keep 
away from flames or fire. Do not apply 
any dielectric tests until you are 
sure that the gasoline has entirely 
evaporated. C. N. SHAFER. 
Supt. Service Division, 


The Lincoln Electric Co., 
Cleveland, Ohio. 


* * * * 


With reference to R. W. A.’s ques- 
tion, a method that I have found very 
satisfactory is to squirt a stream of 
gasoline from a blow torch into the 
windings. When applied in this way 
the gasoline penetrates the small spaces 
that you cannot get into with a rag. 
At the same time the windings are not 
soaked, as is the case when they are 
dipped in gasoline. When cleaned in 
this way, I think that a motor will 
dry out enough in a few hours to be 
put back into service without baking. 
Louisville, Ky. .WILLIAM F. GARCIN. 


* * %*« * 


Answering R. W. A.’s question re- 
garding the care of motors, the prevail- 
ing practice at U. S. Nitrate Plant No. 
2, where there are some 600 motors, 
ranging from 400 hp. down, to be kept 
in first-class condition, is to remove 
the rotor and then clean off all rust 
from metal parts. We use a gasoline 
spray to clean all parts thoroughly, 
and when they are dry we apply a 
good grade of air-drying insulating 
varnish. This varnish is applied with 
the same spray as is used for the gaso- 
line, and by using about 60 Ib. per 
sq. in. air pressure, all surfaces are 
reached. 

In cases where motors are affected 
by dampness it is well to apply one 
coat of Ozite, a pothead compound 
made by Standard Underground Cable 
Co., Pittsburgh, Pa. This is prepared 
by first heating to a liquid state and 
adding sufficient gasoline to make it 
easily applied with brush. The gaso- 
line will evaporate, leaving a good coat- 
ing of damp-proof insulation. It is 
best to apply this when warm. 

The spray used is a home-made af- 
fair, in which the materials to be ap- 
plied are syphoned into the head and 
thereby broken up by the air. The 
density of the spray is controlled by 
a valve in the suction line. 

Plant Engineer, J. F. GORDON. 
U. S. Nitrate Plant No. 2, 
Muscle Shoals, Ala. 


* * * * 


Replying to R. W. A., regarding 
method of cleaning motor windings, I 
have got excellent results by using 
gasoline and compressed air, at about 
60 lb. pressure. For this purpose a 
small tank will be best, since in some 
cases the motors are in inaccessible 
places or on the side of a wall, and 
an outfit that can be carried easily is 
necessary. An old Presto-Lite tank can 
be used, if one is available. Fit the 
tank with a small pipe extending from 
the outlet to within about an inch of 
the bottom, on the inside. The outer 


end of this pipe should be provided 
with a valve and a hose connection. 
Another piece of pipe should be 
screwed into the top of the tank and 
likewise provided with an air valve and 
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hose connection for connecting to the 
air line. 

When the tank is ready fill it about 
two-thirds full of gasoline and con- 
nect the short pipe (the one that just 
goes through the top of the tank) to 
an air line of about 60 lb. pressure 
per sq. in. When the air is turned on 
it will cause a fine spray of gasoline 
to be forced up through the long pipe. 
By means of a short piece of hose 
this spray can be directed to any part 
of the winding, and the dirt and oil 
will soon be loosened and blown out 
without harm to the winding, as the 
gasoline will soon evaporate. No oven 
will be needed to dry the motor. 
Service Dept. _ M. V. MILLER. 
Westinghouse Elec. & Mfg. Co., 
Indianapolis, Ind. 

* * * * 


Will These Watt-hour Meters Read 
Alike?—The diagram shows a pro- 
posed method of connecting watt-hour 
meters on the primary and secondary 
sides of a bank of transformers con- 
nected delta-star. As shown, the meter 
measuring the high-tension power re- 





13,200 Volt Supply 








WH Meter No. 






Cr 01 





AWH Meter 
No.2 






C.T.-Ratro 6O:/ 


¥ Polarity Marks 





Load 


ceives its current from current trans- 
formers in the lines supplying the 
delta-connected primary, while the 
potential supplied is the low-tension 
line voltage. The low-tension watt- 
hour meter is connected in the usual 
manner. I should like to know if this 
connection for No. 1 meter will work 
satisfactorily. Also, if we disregard 
the copper and iron losses in the trans- 
formers will there be any difference 
in the records of the two meters at 
unity power factor, and at 85 per cent, 
70 per cent and 45 per cent lagging 
power factor, assuming that the load 
is always balanced? 

Longview, Wash. S flae Gia? Se Gk 


Referring to J. C. R. C.’s question 
in a recent issue, I would not rec- 
ommend the watt-hour meter connec- 
tions shown in the diagram. The prin- 
cipal reason for installing watt-hour 
meters in both the primary and sec- 
ondary sides of a transformer bank 
would be to determine the power loss 
in the transformers themselves. The 
greater portion of this loss is due to 
voltage drop in the windings caused 
by resistance, hysteresis, and eddy 
currents. In order to have these losses 
included in the reading of the supply 
meter it would be necessary to have 
the potential coils of this meter ener- 
gized at the primary side. 

The hysteresis loss and the reactance 
of the coils produce a reactance com- 
ponent in the impedance of the wind- 
ings, which results in the voltage in- 
duced in the secondary being slightly 
out of phase with that in the primary. 
This phase angle is much greater in 
power transformers than in instrument 
transformers. It also varies with the 
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power factor of the load, as do the 
copper and leakage losses. Therefore, 
there would be a variation in the read- 
ings of the two meters with every 
change in power factor, in addition to 
the error from the first-mentioned 
cause. ; 

However, the two meters could not 
be made to check even if properly con- 
nected, as meter No. 1 includes the 
transformer losses, which are variable. 
The connections illustrated would give 
correct rotation, providing the trans- 
formers were additive polarity. Other- 
wise the potential or current connec- 


, tions at meter No. 1 should be reversed. 


Chief Electrician, LYL# HENDRICKS. 
Pickands, Mather & Co., 
Hibbing, Minn. 


* * *€ * 


Referring to the question by J. C. 
R. C. in a recent issue, this connec- 
tion will not be satisfactory for No. 1 
meter. 

Taking the diagram just as it is now, 
the current transformer on the left leg 
of the high-tension side should be 
changed to the center leg, thus placing 
current and potential of the same phase 
on the lower element of No. 1 meter. 
Now, assuming that the meters are 
properly calibrated, the two meters will 
read exactly alike which, of course, is 
incorrect, as both meters will be reg- 
istering the output on account of the 
potential transformers being on the low 
tension side. : 

The best thing to do in this case is 
to use a separate pair of potential 
transformers on the high-tension side; 
then the input will be metered on No. 
1, and the output on No. 2. 

Under these conditions, the difference 
in the readings will be the transformer 
losses only, as the varying power fac- 
tor, being purely a load condition, will 
affect both meters alike. 

Detroit, Mich. J. J. CONWAY. 


* * %# * 


Answering the question by J. C. R. C. 
in a recent issue, the metering ar- 
rangement which he shows is incorrect. 
It is evidently desired to eliminate the 
use of 120 to 1 potential transformers 
for meter No. 1. I believe it will fol- 
low from the discussion below that an 
installation of enough importance to re- 
quire a meter on the high side of a 
transformer bank, such as is described, 
is also of enough importance to justify 
the correct potential transformers on 
the high side, for accuracy. 

A short consideration of the phase 
relations of the potential which should 
be applied to the potential coils of No. 
1 meter, and the phase relation of that 
actually applied, will show why the in- 
stallation is incorrect. Calling the trans- 
formers from left to right a, 6b, and c, 
the potential coil in the upper element 
of No. 1 meter should be excited by 
a voltage in phase with the voltage 
of the high side of transformer c. 
It is actually excited by a voltage 
which is taken from the potential trans- 
former across the leads of transformers 
bande. If this potential were in phase 
with that of transformer c or in phase 
opposition to it, connections could be 
made correct, disregarding the errors 
in the power transformers. However, 
the voltage applied is leading the volt- 
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age which should be applied by 30 deg. 
In addition, the diagram shows the 
primary line voltage to be 13,200 volts 
and the secondary line voltage to be 
2,300 volts, which indicates that the 
transformers are not of straight ratio. 
If they were the secondary line voltage 
would be 2,200 volts. Therefore, it 
would be necessary to include this odd 
ratio in the calculations to find a new 
constant for the meter. 
However, consider that all constants 
are correct and that it is desired to 
find a new constant to correct the con- 


dition of the meter voltages being 30 - 


deg. out of phase. The effect of the 
actual voltage across the potential coil 
leading the correct voltage by 30 deg. 
would be that the meter would measure 
power the same as though the current 
were lagging 30 deg. more than it does 
in fact. For example, if the meter 
were metering power whose current 
was lagging 10 deg. with a power fac- 
tor of .984, the meter would measure 
the power as though the current were 
lagging 40 deg. with a power factor of 
-766. Assuming different angles of lag 
and continuing the calculations of find- 
ing power factors, it will be seen that 
there would never be a definite ratio 
between the correct power factor and 
the power factor for which the meter 
is corrected. Therefore, no constant 
could be applied to make the readings 
correct. 

The obvious thing to do would be to 
install a separate set of potential 
transformers on the high side of the 
bank. It would also be possible, al- 
though not good practice, to connect 
another set of potential transformers 
on the low side, using transformers a 
and ¢ and connecting each potential 
transformer from the line to the star 
point. However, since it is evidently 
desired to measure transformer losses 
in kilowatt-hours the percentage of 
error in metering, caused by the fact 
that power transformers do not have 
as correct a ratio of transformation for 
all loads as do potential transformers, 
might be greater than the percentage 
of transformer loss. 

Answering the latter part of the 
question, if the meters were correctly 
connected and calibrated there would 
be no error regardless of balance or 
value of power factor. 

Toronto, Ohio. HERBERT KING. 


* * * * 


Answering J. C. R. C. in a recent 
issue, the two meters connected as 
shown will not register the same. 

Meter No. 2 will register correctly 
under all conditions of power factor. 
Meter No. 1 will vary in its registra- 
tion depending upon the power factor, 
since it is incorrectly arranged. The 
reason for its incorrect registration is 
the angular relation of the current and 
voltage introduced through the star- 
delta connection. 

At 100 per cent power factor, meter 
No. 1 has one element in which the 
current is in phase with its voltage, 
while in the other element the*current 
lags 60 deg. behind its voltage. In the 
case of meter No. 2, the current in one 
element leads its voltage by 30 deg., 
and the other lags behind 30 deg. 

The relations of current to voltage 
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in meter No. 1 are correct for the,reg- 
istration of the total energy used, and 
are shown vectorially for 100 per cent 
power factor in diagrams A and B. 
In diagram A, OJ; and OJ. represent 
currents in the 13,200-volt line; OE: 
and OE, represent the voltages between 
the 2,300-volt lines. 
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Vectorial relations of current and 
voltage at 100 per cent power fac- 
tor in meter No. 1, shown at A, 
and in meter No. 2, shown at B. 





The approximate relations of the reg- 
istration of the two meters for the 
power factors listed are as follows: 


POWER METER METER RATIO OF 
Factor No. 1 No. 2 1-2 
100 1.5 1.732 0.886 
85 0.8185 1.472 0.556 
70 0.4308 1.2084 0.356 
45 —0.0987 0.7792 —0.127 


This tabulation assumes of course 
that the load is always balanced. It 
should be noted that at 45 per cent 
power factor, meter No. 1 will run 
backward. Referring to the diagram, 
only the actual vectors which are in- 
volved, have been given. This was done 
to avoid confusion and to aid in mak- 
ing the relations clearly and easily un- 
derstood. 

‘As previously stated, the relations 
shown in the diagram are for 100 per 
cent power factor. For all lagging 
power factors, the current vectors will 
swing in a clockwise direction. For 
instance, at 45 per cent power factor, 
the angle between FE. and JI; will be- 
come 123.3 deg., and 63.3 deg. between 
E, and I. 

It is also assumed that both meters 
are arranged for direct reading with- 
out the use of a constant, or in other 
words, have the correct gear ratio to 
suit the current and voltage trans- 
former ratios. 

This method of metering has been 
used but usually only with delta-delta 
connected banks, making allowance in 
meter No. 1 for the transformer losses 
by adjustment or other compensation. 
The correct solution in this particular 
case would be to install 13,200-volt 
meter voltage transformers. 

C. OTTO VON DANNENBERG. 


Designing Engineer, 
Sanderson & Porter, 


Springdale, Pa. 
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Use of Armored, Lead-Sheath Conductor 
Underground—wWill some of the read- 
ers of Inpustria, Encinegr please give 
me their experience with the use of 
2,600-volt, lead-encased, steel-wound 
wire such as is put out by some of the 
large manufacturers and intended to 
be used underground, and not, .pro- 
tected by conduit? 

W. P. 'B. 


San Diego, Calif. 

In answer to W. P. B.’s request for 
information on the use of armored, 
lead-sheath conductor underground, I 
would like to state that we have 
roughly 10,000 ft. of this kind of cable 
in use at the present time. 

It is used for power and lighting 
mains and is buried in the ground, with 
no protection whatever. It has been 
in use for the past ten years and we 
have had no trouble with it, although 
the lines have been moved in some 
cases two or three feet when making 
additions or alterations to buildings. 
So far as we can see, these lines are 
today in as good condition as when 
installed. HAROLD W. STEELE. 


Ass't. Electrician, 
Naumkeag Steam Cotton Co., 
Salem, Mass. 


* * * * 


Replying to W. P. B., this type of 
conductor has found its greatest use in 
street lighting service where the light- 
ing standards are located in the grassy 
portion of the parking between the 
curb and the sidewalk. It is also in 
extensive use in city parks where it is 
buried directly under the sodding, 
from 18 in. to 30 in. deep. Further, it 
has been widely used in England, and 
to a limited extent in this country, for 
general distribution work. For general 
service, however, its use is limited to 
districts where it is not expected that, 
the load will increase materially. A 
large increase in the load makes. it 
necessary either to lay new cable or 
dig up and replace the old one. 

A standard line of junction boxes 
and fittings is available for this type 
of cable, and while its use in this coun- 
try dates back not much beyond ten 
years, it is increasing in popularity. 
No particularly severe troubles have 
been encountered with it in service and 
when the lead sheath is protected with 
a jute covering, then with a double 
steel tape and another covering of jute 
over the tape, the life of the cable 
would appear to be indefinite. I know 
of some installations under railroad 
tracks that have been in service for 
over nine years, without a single case 
of trouble. C. OTTO VON DANNENBERG. 
Designing Engineer, 


Sanderson and Porter, 
Springdale, Pa: 


* * %* * 


I would like to give W. P. B. an idea 
of our experiences with armored steel 
cable, lead-covered and jute-wrapped 
outside the steel bands. The company 
with which I am now associated uses 
as much or more steel-armored cable 
than any other company in the South. 
We operate about 12 slopes and several 
drifts. All mines are supplied with ‘ 
alternating current. The tipple equip- 
ment fans and pumps are driven by 
2,300- or 550-volt a.c. motors. We 
have installed both armored and weath- 
erproof cable; the latter is used only 
on the 550-volt circuits. 

Potheads are only used on the power- 
house cables and on the 13,000-volt cir- 
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cuit. Most of the cables are just cut 
the desired length, the armor stripped 
back, the ground insulation removed 
and the rope core cut out at the crotch 
of the three conductors. The lead 
sheath is rolled back, so as not to chafe 
conductor insulation. Then _ several 
layers of varnished cambric tape are 
woven in between and around the three 
conductors to form a sort of insulating 
cushion, and to keep the wires spread 
apart. This tape is covered with sev- 
eral layers of P. & B. waterproof tape, 
which is warmed with a blow torch 
when applied, and this is topped with a 
heavy coat of insulating paint. A-cable 
so treated is waterproof for a reason- 
able length of time, but as the varnish 
ages and dries out, the moisture pene- 
trates the cracks and will cause a 
breakdown to ground. These crotches 
or splices should be painted with a 
good insulating varnish ever so often, 
according to conditions under which 
they operate. 

Another method that I have used for 
crotching cables is to use linen tape 
and dip it in boiling or hot paraffin 
wax, dipping every time a layer of 
tape is applied, and dipping the fin- 
ished crotch several times to be sure 
of a heavy outside coating. The above 
method is simple and requires no great 
mechanical skill; almost any mechanic 
around the mines can make a simple 
and reliable cable repair with a little 
practice. But cables so treated must 
be inspected at regular intervals, or 
they will. be a constant source of 
trouble; at each inspection we gener- 
ally paint the joint or crotch. 

If cables are put up with potheads 
and splices are sleeved over with a lead 
sleeve, they are subject to very little 
trouble, whether inside or outside the 
mines, but as cable splicing is, or has 
become, a trade in itself, there are not 
so many electricians who are able to 
do good cable splicing. Although al- 
most any telephone man can give one 
pointers about cable splicing, and with 
a little practice and judgment a me- 
chanic ought to be able to make a de- 
cent wiped joint. 

I know of one large mining company 
which has several miles of 6,600-volt, 
three-conductor, steel-armored cable 
and some without lead or armor, but it 
is all laid in fiber duct on the trolley 
wire side of the mine track. They made 
their joints in junction boxes and the 
joints were coated with hot paraffin. 

In one instance I dipped water off a 
joint in this cable with an iron bucket; 
the juice was on and we were afraid 
the joint might blow if the water were 
not removed. However, this was not so 


much of a gamble as one might think, . 


because these joints are waterproof ‘if 
correctly made and maintained. 

Steel-armored cables should not be 
suspended in bore holes or shafts be- 
cause their weight soon exceeds their 
safe strength and as the wires are 
woven around the core, they tend to 
flatten out; this crushes the interven- 
ing insulation, causing a breakdown. 
Cables can be supported by suitable 
clamps, on a messenger; one strand of 
tiller rope can also be used to tie it 
to messenger cable. 

There is one objection to cables and 
it is this: when one cable on a system 
becomes grounded and does not blow a 
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fuse. or knock the breaker, all of the 
other weak cables or joints are sub- 
jected to a strain until the defective 
cable or part is removed. When one 
cable breaks down several more are 
likely to follow suit, if many are in 
operation. GraDY H. EMERSON. 
Ass’t. Chief Electrician, 


Alabama Fuel & Iron Co., 
Acmar, Ala. 


4 * * * #€ 
Answering W. P. B., we have one 


2,500-volt, three-conductor, lead-cov- 
ered, wire-armored cable about 3,000 


ft. long, which was installed in 1910. - 


This cable has never given any trouble 
and megger insulation tests show it to 
be still in first-class condition. The 
cable was laid in a trench about 2 ft. 
deep and, as there was likely to be 
some later digging in the vicinity of 
the trench route, rough planking was 
placed over the cable before backfill- 
ing with the excavated earth. It was 
not expected that the planking would 
serve as a protection to the cable, but 
it was used simply to indicate to work- 
men uncovering it that they were close 
to the cable and should, therefore, use 
caution in further digging in order not 
to injure the cable. 

This particular cable has 30 per cent 
Para rubber insulation, but manufac- 
turers will make cable to any specifica- 
tions required. The standard specifica- 
tions of the Joint Rubber Insulation 
Committee may well serve as a guide 
in buying this class of cable, which has 
been so standardized as to be quite 
reliable. With proper care in manu- 
facture and installation there is no rea- 
son why such a cable should not last 
as long as a plain, lead covered one in 
ducts. 

Regarding the installation of this 
kind of cable, the methods to be fol- 
lowed will vary with the length to be 
installed, size of the cable (since this 
affects the unit weight), and with the 
character of the ground. For short 
lengths and small-size cable, ordinary 
methods of handling the cable may be 
used. 

For longer lengths and larger sizes of 
cable which is to be run in open ground 
which may be traversed by a truck, the 
easiest method is to mount the reel on 
a truck and pay off the cable by hand 
into the trench as the truck proceeds 
along the trench route. If steep, hilly 
country or swampy ground is to be 
covered, over which a truck could not 
travel, the best way is to set the reel 
up at one end of the trench and place 
pieces of timber (preferably rounded 
pieces of sapling) across the trench at 
intervals of 20 ft. or so. If the trench 
route is passable for a team it is then 
fairly easy to have the team walk along 
the trench route, pulling the cable end 
along as they go and letting it ride 
on the timber cross-pieces. A 
team can pull out 500 ft. of average- 
sized cable in this way. If the trench 
route is not passable to team or truck, 
a winch may be set up at intervals 
along the route and a lead line from 
this used to pull the cable into place. 

It goes without saying that kinks in 
the cable should not be permitted under 
any circumstances and this, therefore, 
implies some previous experience and 
considerable care in the installation. 
Splicing should be done only by men 
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experienced in this class of work, as 
cable failures usually occur at joints. 
An iron pipe sleeve long enough to 
reach from armor to armor should be 
threaded on the cable before splicing 
and then secured over the splice after 
it is made. Potheads of proven worth 
should be used at all cable ends. The 
pulling line used in laying the cable 
should be attached to the armor wires 
and not to the cable itself, which should 
be sealed to prevent the entrance of 
moisture. 

Fort Worden, Wash. 


* * * * 


Method of Removing Cores from Fan 
Motors—Will some reader tell me the 
best method and equipment to use for 
removing the cores from 10-in., 12-in., 
and 16-in. Westinghouse fan motors? 
I find it necessary to remove these 
cores from the drawn steel housing 
that encloses the motor so as to be 
able to make repairs on the connecting 
wires, which usually burn off very 
close to the housing. This connection 
cannot be made on the outside. These 
field cores fit so closely that it is al- 
most impossible to remove them with- 
out injury to the windings with all 
the methods that I have tried so far. 
Madisonville, Ky. E. F. L. 


E. I. PEASE. 


With reference to E. F. L.’s question 
on removing the cores from Westing- 
house metal-frame fans, make a cylin- 
der one and one-half times as long as 
the core is wide, with the inside diam- 
eter slightly larger than the outside 
diameter of the core. The outside 
diameter of the cylinder is not impor- 
tant, so long as the wall is as thick as 
the frame of the.fan. Strip the fan 
down to the core and frame and slip 
the cylinder over the edge of the core, 
where the end bell comes off. Grasp 
the cylinder and core in both hands 
and hammer down on a solid block; the 
core will drop in the cylinder after a 
few blows. 

The core may be put back into the 
frame by clamping the frame in a large 
vise and using a smaller cylinder held 
against the core for driving it into 


place. 
Augusta, Ga. O. B. Eve. 


* * kK * 


Referring to E. F. L.’s question, the 
best method I have found for removing 
Westinghouse stators from the frame 
is, first, to remove the casing from the 
oscillating housing or the swivel, in 
the case of a straight fan, which is 
generally held on by means of four 
screws. .- 

Then take off the fan end bonnet or 
end bell and with the motor held in a 
vise, saw through the outside housing 
between the screw holes in the bottom 
where the oscillating case or swivel 
was taken off. This will relieve the 
pressure on the laminations and the 
core can be removed quite easily. This 
saw cut will not show when the fan is 
reassembled and will not throw the 
bearings out of line or in any way 
affect the running of the motor. 

There is a very good article by Carl 
G. Howard in the August issue of 
INDUSTRIAL ENGINEER, page 400, on re- 
moving cores. The method there de- 
scribed will work in most cases, but 
where the cores are as tight as in 
Westinghouse fans I have found it to 
be quite unsatisfactory. 

Minneapolis, Minn. A. L. WALLOF. 
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The object of this department is to give details of build- 
ing maintenance procedure and best practice in safety 
work. Articles on ways of handling natural wear and tear 
or other depreciation, repair methods, rebuilding, ex- 
tensions, cleaning and painting operations will always 









































Putting an 
Acid Fume Discharge System 


Outside the Building 


OME time ago, the pickling depart- 

ment of our plant installed an ex- 
haust system for removing the fumes 
from the pickling vats. These vats are 
23 ft. long, 4 ft. wide and 2 ft. deep 
and are built in pairs, a pickling vat 
and a washing vat constituting a pair. 
Two pair of these vats, besides several 
smaller vats, are installed in this de- 
partment which is in a room approxi- 
mately 50 ft. long, 30 ft deep and 14 
ft. high where it joins the shop proper, 
with a 2-ft. drop in a sloping roof. 

The product is handled in and out of 
the vats by an overhead monorail sys- 
tem and the low headroom made it 
impossible to use a suction duct be- 
tween a pickling and a washing vat. 
Also, this system would have left the 
several smaller vats in the room un- 
cared for. 

After a thorough study of this prob- 
lem, we decided that a complete change 
of air was necessary in this room every 
2 min. to maintain desirable working 
conditions. For this purpose an Ameri- 
can No. 4 Sirocco fan with a capacity 


of 12,000 c.f.m. discharge was used; 
this is driven at 829 r.p.m. by a 15-hp. 
Westinghouse motor. 

A hole 2 ft. wide and 35 ft. long was 
cut in the high side of the roof, which 
was suitably reinforced, and a triangu- 
lar hood built over the opening on the 
outside, as shown in the accompanying 
illustration. This hood extended hori- 
zontally and was connected to the 
blower. All surfaces exposed to the 
fumes were given two coats of acid- 
proof paint. A penthouse was built 
over the blower and motor to protect 
them from the weather. 

The low cost of installation, and the 
efficient results of this equipment make 
it highly satisfactory. However, we 
would have considered an addition to 
this system had our appropriation been 
sufficient to permit it. This would have 





Because there was no room inside, 
this duct and blower were placed 
outside the building. 


The overhead monorail system for 
handling material in and out of the 
pickling vats, prevented putting an 
exhaust duct over the vats. This 
outside exhaust duct, with sufficient 
capacity to change the air in the 
room every 2 min., provides the 
necessary ventilation. 





consisted in running a %-in. air line 
around the large vats, and, I think, it 
would have been an improvement. This 
pipe was to be perforated with several 
%-in. holes drilled at an angle of 45 
deg. to the horizontal and connected to 
our high-pressure air line. When oper- 
ating the vats, the plan was to crack 
a valve and so admit sufficient air 
through the perforated holes to break 
up the fumes and thus facilitate the 
action of the fan. This can still be 
added if the present exhaust system is 
not sufficient to. maintain good working 
condition in the plant when it is closed 
up during the winter. 

Chester, Pa. H. E. PILKINGTON. 





How to Use — 
Cut Disk as Separator Between 
Two Springs 


T IS not practicable to place two 
springs énd to end without some 
form of separating disk between them, 
especially where the springs are wound 
to the same right or left pitch, as they 
will intertwine and reduce the effective 
length of spring. 

On one job, in which a number of 
springs were used with a push rod as 
counterbalances for sashes, the prob- 
lem of providing separators between 
the ends of the springs, was met with 
simple sheet iron disks made as shown 
in the attached sketch. These washer- 
shaped disks are about %-in. to %-in. 
larger in diameter than the coil of the 
spring and have a hole punched in the 
center, to fit over the pull rods. The 


Sheet metal disk on separator 
eS A\y 
Pie 


‘ “Slots 





‘Separator bent fo prevent 
spring intertwining 


Sheet-iron disks are slit as shown 
and tabs bent alternately up and 
down over the ends of the springs. 
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disks were slotted about half-way radi- 
ally and the tabs thus formed were 
alternately bent up and down to en- 
gage the spring ends as shown. These 
disks were easy to make and less ex- 


pensive than. punchings, cup-shaped 
drawings, or castings. 
Washington, D. C. G. A. LUERs. 





Construction of Metal Grating 
for Floor Openings 


HE engineer or the master me- 

chanic who has to build and in- 
stall floors for smoke houses or for dry 
kilns, gratings to cover openings about 
buildiugs or coal holes along sidewalks, 
hatches over shafts, fire escape mem- 
bers and other similar places may, per- 
haps, appreciate having the experience 
of another from which to draw, in- 
stead of having to start from the be- 
ginnmg and work along unaided. The 
accompanying sketch shows the con- 
struction of a floor, which was put, in 
the smoke house of a local packing 
plant, but it is typical of the class of 
gratings mentioned. This building is 
10 ft. by 9 ft. 6 in. inside and had 
been used for other purposes, but re- 
modeled for use in smoking hams and 
bacon. It is two stories high and the 
same types of floor and floor setting 
are used on both levels. 

It is not safe to figure such floors 
on a passing or moving load basis only; 
there is always the possibility of stor- 
age upon the floors, even though the 
“work” may be intended to be hung 
from hooks or tracks. Also, a group 
of people may stand upon the floor, 
boxes may be dropped, or any of a 
dozen things happen that impose 
stresses far greater than the antici- 
pated load of one person. To guard 
re ag such contingencies, we put four 

4-in., 7%4-lb. I-beams under each grille 
floor and set the ends 6 in. into the 
brick work, cemented them up when 
leveled and waited for them to set be- 
fore laying the floor. The beams run 
at.right angles to the slats of the grille, 
which are crosswise as one enters the 
door of this room. 

For ease in handling and making, 
the floor was put up in three sections, 
each of which consists of 19 slats with 
the accompanying tie rods and spacers. 
The size of the sections of such grilles 
is regulated by the floor area, the sup- 
port beneath, and the strength of the 
grille itself. In this particular case, 
light tie rods (% in.) were used be- 
cause the I-beams on 2-ft. 10-in. cen- 
ters back up the slats and carry all the 
load at right angles to them. In other 
cases, the ends of the slats might rest. 
upon a ledge or wall without other 
support. In such cases dependence for 
stiffness and against weaving must be 
placed on the rods and spacers; this 
calls for larger rods and larger spac- 





The steel floor grating was strong- 
ly braced. 

Although this floor grille was made 
for a smoke house, similar construc- 
tion may be used in many other ap- 
plications. Particular care must be 
taken to see that the grille is prop- 
erly supported and has no oppor- 
tunity to “weave” when men are 


working on it. 
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ers or separators. A %-in. rod is so 
weakened by cutting a standard thread 
on it that life and limb should not be 
trusted to it, except possibly for short 
spans. 

Grille floors are sometimes construct- 
ed by bending long flats in parallel 
runs spaced about 2 in. apart, thus 
getting two or more runs or slats out 
of a bar, according to the size of the 
space. This method costs about twice 
as much for labor and is no better 
than using separate pieces. Usually 
%-in. or %-in. flats, 144 in. wide as a 
minimum, are employed for grilles; the 
former is desirable in most cases. The 
pipe separators should be nearly as 
large in diameter as the width of the 
flats. 

The shop equipment determines the 
method used in processing the floor 
sections. Where lever or power shears 
are available the flats will be cut that 
way; if not, a number can be gripped 

ein a vise at one time and sawed in 
the power or cold saw. The pipe sepa- 
rators can be cut more quickly in a 
lathe with a hollow spindle than by 
any other method. When a lathe is 
not available they can be sawed off. 
Their length need not be exact, but they 
should be uniform in order to produce 
a well appearing floor. 

The slats may be turned out quickly. 
After cutting off, they have to be 
drilled for two or more (in this case 
four) tie rods. To do this, one slat 
is laid off and drilled; this is then 
clamped on top of a stack of others as 
a templet. When a number of floors 
are being made at one time, some of the 
drill-vise-jig devices might be used to 
advantage. Shops with facilities for 
punching would probably punch the 
holes instead of drilling them. Assem- 
bling is a job that even a boy can’t do 
incorrectly. 

Such gratings or grille floors could 
be more extensively used than they are. 
Many openings now closed with boards 
and trap doors would be better, safer 
and more fireproof with grille covers. 
Shops without the facilities for making 
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grilles, or those which do not care to 
enter into this type of work, will find 
several grilles on the market which 
may be used. DONALD A. HAMPSON. 
Plant Superintendent, 


Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 





Cutter for 
Tearing Up Scrap Magnesia to 
Be Used Again 


OST maintenance men know that 

if old magnesia which has been 
removed from pipe lines can be utilized, 
it has considerable salvage value. 
However, in many cases it is thrown 
away. .A very simple and inexpensive 
grinder can be made that will tear up 
this material, after it has been re- 
moved, into such shape that it can be 
molded again or used in plaster form to 
fill in corners and awkward spaces. 

One type of machine which I have 
used is made from two pieces of 4-in. 
pipe with a number of holes drilled in 
them. Spikes are inserted from the in- 
side of the pipes and project outward 
through these holes; the spikes are 
held in position by hollow, hardwood 
cores passing through the pipes. Short 
steel shafts fitted with pinions are fast- 
ened to the ends of the cores in the 
pipes, and the latter are then mounted 
in a suitable frame. The shafts are 
spaced in the frame so that the ends 
of the spikes are about. % in. apart. A 
crank handle with a gear, which is 
placed so that it meshes with the pin- 
ions, drives the shafts through the 
pinions. 

This cutter or grinder is placed in a 
trough-shaped frame and the scrap 
magnesia is fed into it. It is surprising 
how effectively this contrivance will rip 
up such material. An ingenious oper- 
ating man could probably improve on 
such a device if sufficient quantities of 
material are available to make it worth 
while. MAURICE C. CoCKSHOTT. 


Engineering Department, 
Emsco Steel a » yam 
Los Angeles, Calif. 
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For this section ideas and practical methods 
to meet particular operating conditions are invited 
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Better Product with Less Hazard 
by Using Electric Heat 


N THE manufacture of kegs, the fin- . 


ished staves are placed in a bar- 
rel machine which bends the staves into 
the form of the finished keg. A heavy 
steel ring is then placed at each end 
of the staves. It is necessary to heat 
the barrel thoroughly before these steel 
rings are removed and the hoops ap- 
plied; otherwise, either the hoops 
would break or the staves would crack. 

The heating elements of the heaters 
consist of standard Westinghouse space 
heaters, assembled on a circular frame. 
There are two series of heaters, each 
series consists of six heaters, and 
stands opposite a machine which as- 
sembles the staves in the steel rings. 

The operator takes a barrel from 
the machine, raises the cover by means 
of a foot lever and sets the keg over 
the heater with the space heaters inside. 
The foot lever is then released and 
the cover drops. In a minute or two 
the keg is taken from the heater, ready 
for the hoops. 

Before installing the electric outfit, 
open flame heaters were used, in which 
waste-wood was burned. Six of these 
heaters were set together in a large 
brick structure resembling an open fire- 
place. It was not only hot and dis- 
agreeable for the workmen, but there 





Arrangement. of* electric 
heaters which replaced a wood 
burning stove in a cooperage plant 
with considerable economy and 
other advantages. 


space 





was considerable fire risk. After a 
disastrous fire in 1921, we decided to 
do away with unnecessary fire hazards, 
and the electric heaters were installed. 
Since the installation of the electric 
heaters, there has been less breakage 
in manufacture, due to the fact that 
with electric heat the barrel appears 
to be heated uniformly throughout with 
rapid penetration of heat to the exte- 
rior of the barrels. And no barrels 
are lost by overheating nor do they 
catch fire. The cost of the installation 
has more than paid for itself by giving 
a better product, reducing fire risks and 
improving working conditions. 
Spalding & Frast Co., S. A. FROST. 
Fremont, N. H. : 
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Comment on 
“Maintenance of Large Motors 
in Steel Mills” 


N THE article by O. Needham on 

page 423 of the September issue, I 
noticed that the formula given for 
measuring insulation resistance with a 
voltmeter is as follows: 

R—[(V—v) Xr]=-V 
where R=the insulation resistance 

r=the resistance of the voltmeter 

V=the line voltage 

v= the voltmeter reading 

In the American Electricians’ Hand- 
book this formula is given in the fol- 
lowing manner: 


As these formulas do not seem to be 
equivalent, I would like to know why 
there is such a great difference between 
them. 

Jersey City, N. J. W. J. STERNAD. 
£ * * 


There is a typographical error in the 
formula as printed on page 423. Cor- 
rectly stated the formula should read: 

R=[(V—v) Xr]+v 

This formula can be transposed to 
the same form as given in the Ameri- 
can Electricians’ Handbook as can be 


seen from the following equations: 
Fa eet oN tes) 
Vv vov v 


In reality the two formulas are 
equivalent.—EDITORS. 








Easily-Made Device for Bending 


Copper Busbar 


HE method of bending copper bus- 

bars that is shown in the accom- 
panying diagram is interesting in it- 
self and may appeal to readers of 
INDUSTRIAL ENGINEER. 

As can be seen-in the accompanying 
diagram, the device consists of a 3-in. 
by 6-in. cross-member and a vertical 
upright of the same size, which are 
braced to the wall and floor. To rein- 
force the crosspiece and the upright, a 
%-in. steel plate is bolted on each side 
of the timbers, as is shown in the dia- 
gram. In the corner of these two 
plates, a hole was drilled to receive a 
bolt carrying the roller over which the 
busbar is bent. .In the diagram the 
plate is cut away so as to show the 
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This device can be set up at the 
place where the busbar is to be 
installed. The bender was used 
for bending bars % in. thick by 
5 in. wide. 
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roller behind it. There are two rollers, 
each of which is 1% in. in diameter. 
These are made from steel shafting. 
A hole was drilled through the axis of 
the roller to receive the bolts holding 
them in place. A handle made of 3-in. 
by 6-in. pine has two %-in. steel plates 
bolted to one end, which carry the 
roller that applies the pressure to the 
top of the busbar. At the ends of these 
two plates are holes through which the 
bolt carrying the lower roller passes, 
thus forming the bearings for the han- 
dle to work in. ; 

As can be seen from the diagram, 
the rollers are placed 4% in. apart be- 
tween the inside surfaces. This will 
permit bending copper busbar stock % 
in. thick. The stock that was handled 
was % in. thick by 5 in. wide and in 
lengths of approximately 8 ft. The 
dimensions given on the diagram are 
for a bender capable of handling this 
stock. : 

In operation the busbar is clamped to 
the crosspiece, as shown. As can be 
seen, there is a strip of wood on the 
back of the crosspiece, so as to keep 
the busbar square while bending. The 
part of the busbar that is to be bent 
is placed between the rollers and then 
by pulling down on the handle a bend 


up to 90 deg. may be made. 
Oakland, Cal. S. H. SAMUELS. 





Method of 
Determining Lighting Circuit 
Connections 


HE accompanying diagram shows 
the method that was used in find- 
ing the relative lighting circuit connec- 
tions in two buildings, about 50 ‘ft. 
apart, supplied with single-phase, 
three-wire service which was brought 


in through long outside conduit runs. . 


Building No. 1 was connected first and 
contained a motor operating at 220 
volts and one lighting circuit of 110 
volts.. Building No. 2 was similarly 
wired arid.connected later, with the in- 
tention of having its lighting load bal- 
ance that of building No. 1. 
When conné¢ting building No. 2, the 
electrician took it for granted that the 
outer wires to the main switch came 
“side for side” from the transformer, 
as in building No. 1, and made his 
lighting circuit connections according- 
ly. It was decided later to install a 
motor in building No. 2 and since the 
transformer was barely large enough 
to carry the load, it was imperative 
to have the lighting loads balanced. 
The conduits were high up on the 
buildings and since we had nothing but 


a short ladder we could not reach them. - 


So we had to find some other way of 
‘testing the circuits. The outer sides 
of the switches were numbered 1 and 2 
and in building No. 1 it was noticed 
that the lighting circuit was between 
the neutral and side 2. The electrician 





One end of a length of wire was 
connected, in series with a 220-volt 
lamp, to one side of the main 
switch in building No. 1 and the 
opposite side of the circuit found in 
building No. 2 by touching the 
other end of the wire in turn to 
each pole of the switch. 
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when connecting building No. 2 put the 
lighting circuit between the neutral 
and side 1, as shown by the dotted line, 
which seemed logical enough. 

We had a length of No. 14 wire 
handy; so we connected one end to side 
2 of switch No. 1 and tested through 
a 220-volt lamp as shown for the oppo- 
site side of the circuit at switch No. 2. 
As was to be expected, we found the 
lighting circuit in building No. 2 was 
on the same side of the neutral as in 
building No. 1, as shown by the dotted 
connection. We changed the connection 
as shown by the solid line and then 
found the loads to be practically bal- 
anced. 

This method of testing out the cir- 
cuits was very simple and easy to ap- 
ply and served its purpose well. 

HENRY MULFORD. 


Patchogue Electric Light Co., 
Patchogue, N. Y. 


—— 


Practical Pointers on Charging 
Storage Batteries 


ANY men are of the opinion that 
there has been very little, if any 
improvement in the manufacture of 
storage batteries for a number of 
years. But the construction of the bat- 
teries has changed, and one of the 
proofs of this can be found in the way 
in which batteries are now being 
charged. 

The old way was to charge at a con- 

stant current, and the writer can re- 
call when he was instructed that the 
proper way to charge a battery was to 
keep the current constant from the be- 
ginning of the charge until it was 
nearly ended. 
*, This was done by raising the voltage 
‘of the generator from which the bat- 
teries were being charged, as the cur- 
rent in the batteries increased and their 
voltage became higher; by charging 
through resistance and cutting out 
more and more of this as the charging 
continued; or by the use of end cells 
which were cut out as the current 
dropped off. 

In those days it was believed that 
the best way to maintain a storage 
battery was to discharge it at a cer- 
tain constant rate for a period of 8 hr., 
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at which time the battery was supposed 
to be entirely discharged, or at least 
had been discharged as far as it was 
safe to go. Then the battery was put 
on charge and charged at the same 
constant rate for a period of 10 hr. 
The efficiency, in ampere-hours was 
considered to be about 80 per cent so 
that the 8-hr. discharge would exhaust 
the battery to the point where a 10-hr. 
charge would be required to restore it. 
After the 10-hr. charge at a constant 
rate it was thought best to continue the 
charge ata lower rate for several more 
hours, reducing the current from time 
to time in order to prevent gassing. 

The reason for this care in charging 
and discharging the batteries was due 
principally to the fear that they would 
be badly injured, or at least have their 
life much reduced, by a higher rate of 
discharging. It was feared that the 
battery would be discharged too far; 
that the plates would become buckled; 
or that the active material would drop 
out of the plates. 

In modern batteries, however, there 
is very little danger of these troubles 
occurring. Not only are the plates 
made better and stronger than the old 
ones, but separators are placed between 
the adjacent plates so that they cannot 
touch each other and become short- 
circuited even if there should be con- 
siderable distortion caused by buckling. 
There is much less chance of the active 
material dropping from the plates, and 
they are set up higher on longer feet 
so that more sediment can accumulate 
without the old danger of it rising so 
high as to short-circuit the plates. 

On account of there being no fear of 
injuring the battery by charging faster 
than the old rate, a; different method 
is now the generally :accepted way .of 
charging batteries. By this plan, in-. 
stead of charging at a constant current © 
and altering the voltage at the battery 
terminals so as to keep the current 
constant, the voltage is kept constant 
and. the current is allowed to change. 
When the battery is first put on charge 
the current input is very high, but this 
soon slows down as the voltage of the 
battery rises. 

So long as the current is not so great 
as to overheat the conductors leading 
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from the source of supply to the bat- 
tery, or the terminal posts of the bat- 
tery, the limiting amount of current 
can be considered as being that at 
which the battery begins to gas heavily, 
or else that which heats the electrolyte 
to a temperature of more than 110 
deg. F. ; : 

If the battery is equipped with an 
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ampere-hour meter set so as to show 
the number of ampere-hours that the 
battery has discharged, it is always 
safe to charge the battery at a rate 
which is not greater than the number 
of ampere-hours that have already 
been drawn from the battery, if the 
conductors and terminal posts will 
stand so high a charging rate. 
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POWER, FACTOR 


‘ ‘To find power factor of three-phase 
~ motor, place a straight-edge on 
horsepower value, determined as 
’ explained, and on current drawn, 
and read power factor on right-: 
hand column. For current 
at given power factor, 


straight-edge on power factor and 
heruapower value and read current 
on middle column. 
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As the voltage of the battery will 
increase as it is charged, there is no 
danger that the charging rate will be 
increased after the beginning of the 
charge unless the voltage of the supply 
circuit should also rise. Where that 
is constant, it is safe to say that the 
initial charging rate is not too high 
and then let the battery charge at that 
rate without having to watch the rate 
of charge closely One plan is to make 
the voltage of the charging circuit, at 
the battery terminals, equal to about 
2.3 volts per cell of the battery being 
charged. At this rate the battery will 
become fully charged in a much 
shorter time than by the constant cur- 
rent method and the charge will auto- 


* matically taper off to the proper finish- 
ing rate. 


However, when a battery has been 
more or less completely discharged and 
the voltage correspondingly lowered, it 
will be found that such a high voltage 
applied to the terminals of the battery 
will give too high an initial charge. 
A safer way is to charge through a 
resistance which, although it will waste 
a little of the power passing through 
it, will limit the current in the begin- 
ning to a safe amount even if the bat- 
tery should have been entirely dis- 
charged. On account of this resistance 
being in circuit, the voltage applied to 
the terminals of the battery and out- 
side of the resistance should be equal 
to 2.45 volts, instead of 2.3 volts, per 
cell. This increase in the voltage will 
allow the battery to take a full charge, 
even though the resistance is there; 
while on the other hand, the resistance 
will insure that the charging rate will 
never be so high as to injure the bat- 
tery or the conductors' leading to it. 
Westfield, N. J. G. H. MCKELWaAY. 


Chart for 
Power Factor and Current of 
Three-Phase Motors _ 


HE accompanying chart may be 

used to find either the power fac- 
tor or the current of a three-phase, 220-. 
volt induction motor. When using the 
chart to determine the full-load power 
factor, use the full-load current value 
stamped on the nameplate. For other 
than full-load values, use the corre- 
sponding horsepower values. Then, 
place a straight-edge so that it crosses 
the left-hand column at the proper 
horsepower and the middle column at 
the current drawn in amperes, and read 
the power factor on the right-hand 
column. To determine the current of a 
three-phase motor when the power fac- 
tor and horsepower are known, place 
the straight-edge on the proper values 
in the right- and left-hand columns and 
read the current drawn on the middle. 
column. 

It should be noted that this chart 
may be used without corrections only 
for 220-volt motors. If it is desiréd to 
find the current for motors of other 
voltages the following corrections 
should be applied: ~ tehesd aid 

For 110 volts, multiply current by/:2. 

For 440 volts, dividé current by 2. 

For 550 volts divide by 2%. 

For 1,100 volts, divide current by 5. 

For 2,200 volts, divide current by 10. 
, Cuas. F. CAMERON. 
Rock Springs, Wyo. 
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Modernizing Sets of 
Old-Type Gear Reductions With 
Oil Circulating System 


N A plant where a number of sets 

of reduction gears of a somewhat 
old type were used, their economical 
and efficient lubrication was a serious 
problem, as no provision was made for 
the circulation and recovery of oil. An 
oiler poured a given amount of oil reg- 
ularly into the gear casing and emptied 
a catch-pan, attached to the casing, 
which caught the excess oil as it passed 
through the gears. Sometimes he for- 
got to empty the pan so that the oil 
ran all over the floor, and was wasted. 
The used oil was filtered and re-used 
in other parts of the plant. 

On account of the difficulty of get- 
ting at the gears they were often 
neglected and serious trouble some- 
times resulted, which was due to the 
gears freezing from lack of lubrication 
and attention. In order to improve and 
modernize the method of lubrication at 
a minimum cost, a circulating system 
was installed as shown in the accom- 
panying drawing. This was an imme- 
diate success, both from the mainte- 
nance viewpoint and because of a no- 
ticeable decrease in operating costs, 
through the elimination of the oiler and 
in the amount of oil used. 

The 30-hp. reduction gears, giving a 
20-to-1 ratio, which were connected 
through a pinion and gear to agitating 
paddles in tanks, were situated about 
40 ft. above the floor. In order to get 
a gravity flow, it was necessary to ele- 
vate a 400-gal. storage tank about 10 
ft. above the gears; fortunately the 
building was of sufficient height to per- 
mit this. A feed header nearly 200 ft. 
long was then run from the storage 
tank to the gears set farthest away. 
This header started with a 2-in. pipe 
and dropped by stages to a %-in. pipe. 

From this header 4-in. feeder pipes, 
each with a master control valve, were 
run to each gear. These feeder pipes 
branched at the end through a tee so 





that the oil could be discharged into 
the two parts of the gear, with control- 
ling valves in each of the separate 
lines. The oil drained from the gears 
flowed into a 2-in. return pipe which 
ran underneath the sets and sloped 
away from the furthest unit. Fortu- 
nately, the temperature of the building 
was hot enough all the time to prevent 
the oil from coagulating in the lines. 
This return line discharged into a sump 
tank on the ground floor. The returned 
oil was filtered through a strainer 
which consisted of a wire basket lined 
with flannel; the latter was detachable 
so that it could be cleaned. 

Two small reciprocating pumps, 
that were not in use, were pressed 
into service to handle the oil from the 
sump to the gravity or storage tank. 
The pistons were grooved and fitted 
with a ring of babbitt which was cast 
and turned up. The pumps were hooked 
up so that one was always available 
as a spare in case of a breakdown. 


At first some trouble was encoun- 
tered in the adjustment of the pump 
speed. Because the pumps were of 
greater capacity than was necessary 
for this work they were run at such 
a slow speed that often shift men were 
under the impression that they should 
be running faster and speeded them 
up, with the result that the sump was 
pumped dry, and the storage tank 
would overflow. This was overcome by 
reducing the size of the steam pipe to 
the pump, so that it was not possible 
to race the pump. In addition, a float 
valve was connected to control the 
steam valve of the pump. It was then 
possible to adjust the speed of the 
pump so that it would run for long 
periods without any attention beyond 
oiling. 

A cold brine line was tapped and run 
through a coil of 1-in. pipe in the lower 
part of the sump tank to cool the oil. 
An overflow line from the overhead 
gravity tank was run into a receptacle 
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This gravity feed oil circulating system takes 
care of a number of old gear sets. 

The maintenance had been high as the viler had 
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and filtered oil which decreased the maintenance. 
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placed in a conspicuous place. The 
foreman on the shift watched this as 
it indicated whether any obstruction in 
the line prevented the oil from flowing 
out of the tank to the gears. 

As the sump tank was a closed tank 
it was not possible to see the return 
flow from the main return header; so 
a peep chamber was made by running 
the line into a section of 6-in. pipe, 
with a piece cut out of two opposite 
sides, and a frame welded on with a 
piece of plate glass behind it and held 
in place by another frame and cap 
screws, as shown in the detail sketch. 
This was in line with a window in the 
daytime and a light at night so that 
the foreman could see the amount of 
oil being returned to the sump tank. 
As a result of this simple and inex- 
pensive system, a cool, clean stream 
of lubricant was kept circulating 
through the gear units. This elimi- 
nated much heavy maintenance and in- 
creased the life and _ satisfactory 
operation of the gear units. 

MAURICE C. COCKSHOTT. 
Engineering Department, 


Emsco Steel Products, 
Los Angeles, Calif. 





How Simple 
Changes in a Feed-Belt Drive 
Improved Operation 


N A specialty plant trouble was ex- 

perienced on the drive for a Pratt 
& Whitney vertical surface grinder that 
was used only on one class of work. 
These machines come regularly with 
belt or motor drive and with two 
changes of feed to the table. This par- 
ticular machine was belt driven, but 
had been equipped with a motor which 
drives through a chain; also, it was 
“plugged” so that the operator could 
use only the higher rate of feed. The 
change of feeds was made through a 
push rod connected to a clutch between 
two of the feed pulleys on one shaft. 

This table feed required three 1%-in. 
belts and six pulleys to obtain the one 
rate of feed; these belts transmitted 
power from the pulley on the first 
shaft, marked Y, in the illustration, 
and one on the shaft which runs di- 
rectly to the feed mechanism, marked 
X. The machine was operated steadily 
all day and often at night and so the 
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Mew ative in fult line, 
old drive shown. 











Three belts, six pulleys and a 
clutch were replaced by two pulleys 
and one belt. 

Because this grinder was used on 
only one class of work it was pos- 
sible to rearrange the drive and 
make it more direct. The original 
arrangement is shown by dotted 
lines in the sketch above; the im- 
proved drive is shown by solid lines. 





three belts required considerable at- 
tention. Also, due to the play in the 
parts controlling the clutch, it some- 
times failed to feed. 

This trouble with the clutch occurred 
at rare enough intervals for its cause 
to be forgotten or overlooked and the 
trouble attributed to some symptom 
that the latest operator thought he had 
discovered. In that way the clutch was 
responsible, at least once, for a half- 
day’s delay while the repairman went 
over the other rather complicated 
mechanism before it was discovered 
that less than a minute’s work on the 
clutch would fix it. 

Finally, after one of these interrup- 
tions due to feed trouble, the master 
mechanic decided to alter the feed drive 
so that future trouble would be elimi- 
nated. As a result the machine now 
operates with two less feed belts and 





This illustration shows the drive 
after making the change. 
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no clutch at all. The outline drawing 
shows the old and the new drives. ~ 

The diameter of the new driven pul- 
ley, X, is such that it turns at the same 
speed as its predecessor, although it 
is driven from the same small pulley, 
Y, directly beneath it. A 2-in. belt is 
now used which has nearly a half-cir- 
cumference contact on the small pulley 
and its extra width gives it a longer 
wearing factor. The revised arrange- 
ment is much more simple and it is free 
from the former clutch trouble. The 
clutch was non-essential on the par- 
ticular work done; however, to‘ permit 
the use of a clutch was the only real 
excuse for the original triple-belt drive. 
The change more than paid for itself 
within a year. 

A 5-hp., 1,800-r.p.m., alternating- 
current motor is mounted on the side 
of the machine pedestal and is con- 
nected to drive at the ratio of 3 to 2 
by a Morse chain. Originally a step- 
cone pulley was belted from a counter- 
shaft, but this gave trouble; most of 
the lower step has been turned off to 
make room for the sprocket that takes 
its place. The driving side of the chain 
had to be the upper side, unfortunately, 
but in the seven years of its service it 
has never cost one cent in repairs or 
lost time. DONALD A. HAMPSON. 


Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 





Oversized Drip Pan Prevents 
Oil Dripping 

HAFTING in textile mills are 

prolific sources of trouble from 
dripping and thrown oil. Even grease, 
where used, thins on the hottest days 
of summer, and runs like oil. This 
may spoil thousands of dollars’ worth 
of fabric before it is corrected. 

One large cotton goods mill has met 
the oil problem by completely enclos- 
ing the bearing of each hanger. For 
this it uses hundreds of pans of a 
standard size which. can be _ fitted 
around the hanger on any size of shaft. 
The construction of this standard pan 
is shown in the accompanying sketch. 
This pan is more than a drip pan; it 
has sides, ends, and top and’ has a 
capacity of over a gallon of drippings. 
This oversize is a reserve against neg- 
lect and is large enough to enclose the 
bearings on the largest shafts. 

The pans are made of 18 gage gal- 
vanized sheet metal with locked and 
soldered joints. Lids at the top may 
be opened on each side for inspection, 
filling, emptying, and cleaning. These 
pans are held to the hangers by at- 
tachment brackets on the inside. 






Hinged lids for 
tilling and inspecter~-\...~ 
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The construction of this oil drip 
pan is standardized so that it fits 
all hanger bearings, 
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cial attention is given to shop or bench tools and short cuts 
or improved methods. Contributions are always welcome. 
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Easily-Made 
Device for Counting Turns 
When Winding Coils 


N THE April issue, page 204, 
Maurice M. Clement described a 
novel counter made from a speed indi- 
cator, for counting the turns on a coil. 
In our shop we use a counter made 
from the recording mechanism of an 
old gas meter and it works very well. 
As will be seen from the illustration, 

a light coil spring was fastened to the 
post on which the unit dial hand of 
the meter was placed, and a wooden 
plug was fastened to the other end of 
the spring. A hole was drilled in the 
center of the spindle that holds the 
coil whose turns are to be counted and 
the plug was inserted in this hole. We 
riveted the counter to two brass rods 
and then cut a plate about 1% in. wide 
and 6 in. long, from %-in. copper. Two 
holes were drilled about 5 in. apart in 
this plate for the other ends of the 
rods to fit into, as shown The plate 
holds the counter rigid and by pro- 
viding other plates at the different 
winding lathes we are able to use the 





Wood screw = ae (beer 
fastening copper i rere Seta S| = 
plate to lathe bench ‘Tapered Sy 

wooden plug 


A coil spring is attached to the 
post carrying the unit hand on the 
dial mechanism of the gas meter. 
The other end of the spring is 
fastened to a wooden plug, which 
is inserted in the spindle of the 
winding lath. ; 


per plates are fastened by screws to 
each lathe bench. 

The counter has dials which indicate 
units, tens, hundreds, thousands and 
ten thousands. By noting the reading 
when starting to wind a coil, it is an 
easy matter to determine at any time 
how many turns have been wound on 
by subtracting the first reading from 
the reading shown when stopped. 
Peoria, Il. Geo. D. RINGNESS. 


—_>—_ — 


Repairing Broken Drills by Use 
of Brass Sleeve 


REAKAGE of small drills is an 
annoying accident and if the stock 
is low or the drill is a special size, some 
delay may be occasioned. A _ broken 
drill can, however, be restored to serv- 
ice in a short time and at almost no ex- 
pense, by making a brass sleeve into 
which the two broken ends of the drill 
can be soldered or sweated. 

This sleeve should preferably be 
seamless and for this purpose seamless 
brass tubing, or solid rod with a drilled 
hole of the proper size to accommodate 
the broken drill, should be used. It is 
advisable to tin carefully the broken 
ends for a short distance. When tin- 
ning the ends, care must be taken not 
to overheat the drill and spoil the tem- 
per. If possible, the inside of the 
brass sleeve should also be tinned. 
When the broken ends of the drill are 
inserted in the sleeve, it is then an 
easy matter to sweat the.ends to the 
sleeve by heating the latter .carefully. 

This same procedure has been used 
to prevent the breaking of new drills 
where the extended section from the 
jaws of the chuck makes it liable to 
fracture. The point where -the break 
is most likely to occur is the junction 
of the flutes and the shank.” A brass 
tube sweated or soldered onto a new 
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drill is a very simple and effective re- 

inforcement. which is readily applied 

and overcomes to a marked extent the 

tendency te fracture. 

Washington,.D. C. G. A. LUERs. 
—_—_——————— 


How to Make Simple Clamp for 
Replacing Commutator Bars 


N AN Eastern industrial plant, 
there are a number of Northern d.c. 

motors ranging from 5- to 15-hp. rat- 
ing, that have been in use over 25 
years. The plant repair man handles 
most of the maintenance and one of his 
occasional jobs is the replacing of com- 
mutator bars which have been tested 
and found shorted, and so have to be 
removed. It is only an occasional job, 
as has been said, and the man has very 
little equipment to work with—still he 
keeps the maintenance cost in that 
plant down to a very low figure. 

He has an interesting way of keeping 
the commutator assembly in shape 
while replacing some of the bars. Be- 
fore loosening the V-rings, he puts on 
a sort of clamp that prevents the bars 
from separating. This clamp is as ef- 
ficient as it is simple, and consists of a 
piece of tin, some wire and a piece of 
wood, as shown in the illustration. 

The wood block is cut from a piece of 
maple or oak somewhat over an inch in 
thickness, and is shaped in the form of 
a segment whose inner circle fits the 
commutator just half-way around. This 
segment is fastened to the commutator 
with wire and on the opposite half the 
piece of tin is laid double to prevent 
the wire from grooving the face of the 
commutator. 

The wood segment has a slot cut in 
it, as shown, that is the width of one or 
two bars (whatever number have to 
come out) and deep enough to allow 
them to be lifted clear of their neigh- 
bors. This slot. does not prevent the 
segment from holding down _ these 
neighboring bars, which is its sole pur- 





A wooden block, cut in the form 
of a segment, and containing a slot 
the width of one or two bars, is 
fastened to the commutator by © 
wrapping wire around it.: A strip 
of tin keeps the bars not covered 
by the segment from _ being 
damaged. ~- 
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pose. For different commutator diam- 
eters, different segments are needed, 
but these are inexpensive to make and 
answer the purpose very well. 

DoNALD A. HAMPSON. 


Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 
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Layout of , 
Lighting System and Equipment 
in Repair Shop 


EMANDS on a commercial repair 
shop are more varied and per- 
haps more severe than in the case of 
many industrial plant repair shops. 
The work coming to it ranges all the 
way from the repair of vacuum cleaner 
and other very small motors to rewind- 
ing the largest motors which it is prac- 
ticable to transport for this purpose. 
For this reason close attention to de- 
tails in laying out the equipment and 
the illuminating system is essential. 
When we planned our new shop, the 
writer’s past experience as an illumi- 
nating engineer naturally caused him 
to see to it that the lighting, both natu- 


ral and artificial, was fully adequate. 


from the standpoint of the latest de- 
velopments in the lighting art. It is 
well known that our ideas have changed 
considerably in the past ten years re- 
garding the amount of light which is 
proper for industrial operations. Evi- 
dence of the practical “dollars-and- 
cents” importance of both increase of 
quantity and an improvement in qual- 
ity of illumination, has been rapidly 
piling up. 

For daylight illumination, it was not 
feasible to provide windows on more 
than one side and in a small portion 
of another side, but at these places 
the maximum amount of window area 
obtainable was installed, as is shown 
in the illustration. 

In a shop where armature winding 
is an important part of the work, good 
diffusion of light is important. That 
is, light must come from many direc- 
tions. This is but another way of say- 
ing that freedom from shadows is 
essential. Again, as most of the wind- 
ing work is on the stators of induction 
motors, the lighting should be such as 
to give a minimum of shadow in the 
stators in which the coils are being 
placed. In order to provide this good 
diffusion, the entire interior of the shop 
was given a coat of white paint, ap- 
plied by an air brush. A small port- 
able air brush outfit made by the De- 
cora Manufacturing Co., Richmond, 
Calif., was used in this work. This air 
brush outfit is a part of the shop equip- 
ment, as it is used for cleaning and 
painting motors and also for finishing 
lighting fixtures in another department. 

Painting the shop white was an im- 
portant factor in getting well diffused 
light, both by night and by day, as 
the reflection from the ceiling and walls 
helps to eliminate annoying shadows. 

As will be seen from the illustrations, 
the lighting equipment consists of bare 
bowl-enameled lamps. The omission of 
reflectors is not due to carelessness or 
a desire to save first cost, but to delib- 
erate design. In a low-ceilinged shop 
of this kind, with walls and ceiling 
white, a much better quality of diffused 


INDUSTRIAL ENGINEER 


illumination is obtained by omitting the 
reflectors. By omitting the reflectors, 
much of the light from the lamps 
strikes the ceilings and upper walls, 
from which it is reflected back onto 
the work. If opaque reflectors were 
used, the light at any one point on a 
winding bench would come largely from 
the lamp and reflector units which are 
of relatively small area compared to 
the reflecting surfaces offered by the 
upper walls and ceiling. The result 
would be much sharper shadows and 
less comfortable conditions as regards 
glare. As to the glare from the bare 
bowl-enameled lamps as compared to 
bowl-enameled lamps in steel reflectors, 
it is obvious that the brightest objects 
within the range of vision in either case 
are the tips or bowls of the lamp bulbs 
and these are, if anything, less bright 
on the bare lamps. If opaque reflectors 
were used, the ceiling would be consid- 
erably darkened and the contrast of 
the reflectors against the darker ceil- 
ing would offer an element of glare. 
What has been said must not be 
taken as an argument against the use 
of reflectors. Their use is advisable 
in a large number of cases where, on 
account of hich or dark-colored ceilings. 
it is not feasible to obtain much diffused 
reflection from the upper walls and 
ceiling, but it should be emphasized that 
the blind following of one common type 
of construction sometimes leads to un- 
necessary expense and inferior results. 
As a general proposition for an ar- 
mature shop, indirect lighting is the 
best. In the case of this shop, how- 
ever, indirect lighting was not as nec- 
essary as in larger shops, and condi- 
tions were not so favorable as though 
the ceiling were plain and not cut up 
by joists. The conditions of work in 
the shop are not such that the light 
sources are within the range of vision 
steadily for any considerable length of 





Bare, bowl-enameled, 200-watt 
lamps furnish the light in this 
shop. Note the enclosed, exter- 


nally-operated switches on the test- 
ing board at the right. 
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time. The work benches, lathe, shears 
and coil winding machine are all so sit- 
uated that the men do not face light 
sources when at work. The armature 
winding benches are in the center of 
the room, but when winding stators, a 
man’s head is usually inclined so that 
the lamps are out of the field of vision. 
The room shown is about 16 ft. by 33 
ft. and is lighted by eight 200-watt 
bowl-enameled lamps. The illumination 
on the working planes is from 15 to 
18 foot-candles. 

: The equipment of the shop is shown 
in the illustration. Trucks can be 
backed in one end of the shop and 
motors picked up by the hoist which 
runs on an I-beam the length of the 
shop. The power driven machines con- 
sist of one lathe, one coil winding ma- 
chine and an emery and buffing wheel. 

The old-fashioned testing board with 
open knife switches and various ex- 
posed live contacts was eliminated in 
conformity with the safety regulations 
now in force in California. While ex- 
posed live parts are, of course, per- 
mitted in electrical testing shops and 
laboratories under the rules of the Cali- 
fornia Industrial Accident Commission, 
it was felt that the common testing 
operations in a motor repair shop did 
not necessarily call for more hazardous 
construction than used in any other 
industry. 

The motor and testing circuits are 
controlled by the standard externally 
operated switches now required in all 
industrial plant work in California. 
For testing purposes, two- and three- 
pole receptacles of various capacities 
are provided and controlled by exter- 
nally-operated switches. 

We use a portable electric oven for 
baking coils, so that it can be moved 
to any convenient point in the room. 
Ordinarily, it is placed at one end in 
line with the hoist. It is connected by 
a three-conductor plug and cord to the 
three-phase power circuit. The oven 
measures 20 in} by 36 in. by 32 in. and 
has two Cutler-Hammer flat, air-heat- 
ing, 600-watt elements. 


President, J. R. CRAVATH. 
Pioneer Electric Co., 


Richmond, Calif. 
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Industrial Uses of 


Structural Slate 
(Continued from page 535) 


the pressure when the drill is about 
to break through, to prevent a large 
scale from breaking away at the 
back. Whenever possible it is well 
to finish a hole by drilling in from 
the back as soon as the point gets 
through, as doing so prevents pieces 
breaking out. 

Another use of slate is for special 
table tops, as in tanneries, for mak- 
ing tanks and vats for dye works, 
and tanneries, and so on. The par- 
ticular advantages of slate as a ma- 
terial for these purposes are that it 
is non-absorptive, is not affected by 
the liquors, and also because it has 
a very low co-efficient of expansion, 
so that the joints do not work loose 
and break the cement which fastens 
the slabs together, as would be the 
case if the material expanded and 
contracted with changes of tempera- 
ture. Slate is also commonly used 
for the tops of work tables used in 
the manufacture of candy, because 
the candy does not stick to the sur- 
face. Also, the surface can be easily 
cleaned or scraped and will remain 
smooth and even. 


Editor’s Note: Acknowledgement is 
made to the Structural State Co., Pen 
Argyl, Pa., for the photographs and 
information used in this article. 





Visual Record for 
Motor Failures 


(Continued from page 518) 
check on the work of each of his 
maintenance foremen. The foreman 
knows this and consequently does his 
best to keep the tabs off his cards. 

When a red tab appears on a card 
an investigation is made at once. 
Possibly the record on the card may 
show that bearing or oil trouble is 
the cause of the failures. In this 
case roller bearings are substituted 
for the sleeve bearings. In some 
cases it is necessary to take a load 
test on the motor by means of a 
graphic meter to determine what 
steps should be taken to eliminate 
the cause of the failures. 

Since the system is easily under- 
stood and can be quickly grasped by 
anyone, it provides a good indicator 
by which the electrical superintend- 
ent can acquaint the plant manager 
with conditions in the electrical de- 
partment. The necessity for new or 
improved power-drive equipment, 
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more maintenance men, and the like, 
can be quickly verified by the graphic 
record shown by the system. 

The advantages of this system 
may be summed up in the following: 

(1) It enables the electrical super- 
intendent to keep his hand on the 
pulse of his department. His atten- 
tion is quickly attracted to the trou- 
blesome motors of the 3,000 under 
his care and steps can be taken to 
eradicate the trouble at once. 

(2) Since the cards are filed by 
divisions, the electrical superintend- 
ent knows exactly what foreman to 
hold responsible for an undue num- 
ber of failures. This acts as an in- 
centive to the foreman to make a 
good showing. 

(3) The system provides the elec- 
trical superintendent with a way of 
quickly showing his superior what 
the operating conditions are in his 
department, and will help to justify 
his request for more or better equip- 
ment, or more men. 





Groundwork Before 
Erecting Lineshaft 


(Continued from page 523) 


to the concrete ceiling. For this 
purpose we use Brohard expanded 
shells. We have found that 5%-in. 
bolts with the proper size of ex- 
panded shell will hold any footing 
except possibly for the larger sizes 
of shafts, which are seldom sup- 
ported from the ceiling. To install 
these, holes are drilled into the ceil- 
ing, the shells driven into place and 
then the plank footing is attached 
by screwing up the bolts, which ex- 
pands the shell in the concrete and 
gives a firm grip. A hole 4 in. deep 
with the proper size shell to take a 
5-bolt is satisfactory. 

Figs. 5 and 8 show an installation 
of a shaft on a concrete ceiling in a 
paint mill. The same method was 
used to hold up an I-beam for a 
monorail. 

Whenever a building is wired and 
the power is available we use a Syn- 
tron electric hammer for drilling 
into the concrete. If power is not 
available, a man with a hammer and 
a star drill does the work. Some- 
times it is necessary to drill holes 
entirely through: the concrete, 
countersink the bolt. heads, and 
patch up the floor: 

A concrete ceiling probably fur- 
nishes the most satisfactory founda- 
tion for supporting a lineshaft as it 
transmits comparatively little vibra- 
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tion through from the floor above. 
Also, the deflection is comparatively 
slight. With these two factors 
eliminated the shaft is not likely to 
get out of alignment easily. How- 
ever, it is always good practice to 
go over a shaft and check up the 
alignment after it has been in op- 
eration a short time and at frequent 
periods later. 

There is still another problem of 
installation which occasionally 
comes up and is usually not easy to 
solve. A recent case of this kind 
was met in extending a lineshaft 
down through the center of a room 
with a high ceiling where there was 
nothing upon which to support the 
shaft hangers or footings. A few 
special columns consisting of extra- 
heavy 6-in. H-beams were erected by 
sinking one end in the concrete floor 
and fastening the other to the ceil- 
ing construction. Two parallel lines 
of extra-heavy, 7-in. ship channels 
were bolted crosswise to these H- 
beams. Wall brackets were used 
which had special projections or 
feet cast on them to fit into the two 
channels. Pillow blocks on the wall 
bracket support the shaft. 

Sufficient allowance, however, had 
not been made for the severe service 
under which it operated and also 
more machines were added to the 
line than had been considered at 
first. As a result the shaft was too 
small and vibrated due to the high 
speed at which it operated and the 
“whip” which was transmitted back 
to it from the centrifugal machines 
which it drives. This was over- 
come by inserting additional 
brackets and pillow blocks midway 
between those already installed. 
These support the shaft on 4-ft. 
spacing instead of the standard 8-ft. 
spacing, but would not have been 
necessary if a slightly larger 
diameter shaft had been specified by 
the user. . However, this was the 
first installation of such a large bat- 


‘tery of centrifugal machines and 


the effect of the whip was unknown. 
This is an SKF ball-bearing instal- 
lation operating at 600 r.p.m. 

As mentioned at the beginning of 
this article, experience is a very im- 
portant factor in lineshaft installa- 
tion work. It is quite difficult, in 
some cases, to tell just exactly how 
a special installation will stand up 
until it is tried out. 


Epitors Note: All of the illustra- 
tions shown in connection with this 
article are of installations made under 
the supervision of Mr. Trimm in his 
work as millwright superintendent for 
the Chicago Pulley & Shafting Co. 
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Electric Locomotive for Industrial Serv- 
ice—Book 250 is a 56-page catalog 
of trolley, storage battery, third rail, 
combination battery and trolley, and 
combination battery and third rail 
electric locomotives for industrial 
service. This book is well illustrated 
with a large variety of installations 
as well as a detailed description of 
the various types of units.—Good- 
man Mfg. Co., 4840 Halsted St., Chi- 
cago, Ill. 


Flexible Couplings—Circulars announce 
a new flexible coupling known as 
the Sykes Universal shaft coupling. 
This consists of hubs fitted on the 
shaft with lugs projecting outward 
and a sleeve cast in halves with in- 
ternal lugs fitted over this. Connec- 
tion between the two is made by 
balls resting in races or grooves 
formed in these lugs. Claim is made 
that this coupling will take care of 
a limit of angularity of 5 deg. and a 
limit of offset of 4 per cent of the 
maximum bore. This coupling is at 
present manufactured in shaft sizes 
‘from % in. to 8 in—Farrell Foundry 
& Machine Co., Buffalo, N. Y. 


Charging Plugs and Receptacles—A 72- 
page Bulletin, 38, under the above 
title covers the line of Anderson 
single-pole, double-pole, and three- 
pole battery charging plugs and re- 
ceptacles for use in the charging of 
storage batteries for a wide range of 
commercial and industrial purposes. 
—Albert & J. M. Anderson Mfg. Co., 
289-305 A St., Boston, Mass. 


Tapered Roller Bearings — Announce- 
ment is made of an improvement and 
refinement in the design of the roll 
and in the shape of the Timken 
tapered roller bearing.—The Timken 
Roller Bearing Co., Canton, Ohio. 

Portable Blower—A circular describes 
the new Sturtevant Big Midget port- 
able blower, which is designed to be 
used for blowing dust out of motors, 
generators and all kinds of machin- 
ery. This blower is held in the hand 
and the blast directed through a 
nozzle; it is also furnished as a sta- 
tionary unit.—B. F. Sturtevant Co., 
Hyde Park, Boston, Mass. 


Polyphase Transformer Test Connection 
Diagrams—Pocket-sized Bulletin 
2048, under the above title, shows 
diagrams of test connections to be 
used on Pittsburgh polyphase trans- 
formers. — Pittsburgh Transformer 
Co., Pittsburgh, Pa. 

Recording Pyrometers—A circular de- 
scribes the Brown new design, single 
and duplex (two-record) recording 
pyrometers, multiple-record record- 
ers, which can be arranged to make 
from one to six simultaneous records 
in distinctive colors on the same 
chart, and the multiple-duplex re- 
corder, which will make from two to 

six sjmultaneous records on each 


half of a duplex chart.—The Brown 
Instrument Co., Wayne & Windrim 
Aves., Philadelphia, Pa. 


Carbon Brushes—Catalog 7 illustrates, 


describes and prices the various types 
of carbon brushes for generators, 
motors and all stationary machines. 
The different shunt connections are 
listed according to capacity and 
priced separately—Le Valley Vitae 
Carbon Brush Co., 3608 Grand Cen- 
tral Terminal, New York City. 


Magnetic Clutches—Publication P-11 


devotes 16 pages to illustrations and 
descriptions of many new uses of 
magnetic clutches on synchronous 
motor drives, particularly where the 
starting duty is severe, as in the 
cement, flour, paper and steel mill 
industries. — The Cutler-Hammer 
Mfg. Co., Milwaukee, Wis. 


Conduit Fittings—A 2114-in.x32%-in. 


wail hanger, which is attractively 
printed in colors, illustrates the vari- 
ous types of Unitlets—steel conduit 
fittings.—Appleton Electric Co., 1718 
Wellington Ave., Chicago, IIl. 


Welding Rods—A 28-page, pocket-size 


book entitled, “Properties of Steel 
Filler Rods for Gas and Electric 
Welding,” discusses the properties of 
iron and steel filler rods and the ef- 
fect of these properties, or the lack 
of them, upon the welding. The dif- 
ferent types of Weldite rods, their 
specifications, analysis, and the types 
of work they are to be used on, are 
also included.—Chicago Steel & Wire 
Co., 103rd St. and Torrence Ave., 
Chicago, IIl. 


Flexible Power Unit—A circular de- 


scribes the Superba electric flexible 
power unit which consists of a motor 
driving a flexible shaft which ope- 
rates scratch brushes, grinders, buf- 
fers, drills and other types of light 
revolving apparatus.—Sirianni & 
Trumbettas Mfg. Co., 6-8-10 Brown 
St., Carbondale, Pa. 


Capacitors—A 24-page bulletin GEA-77 


describes the value of capacitors for 
power factor correction, gives details 
as to their operation, location, and 
so on, and includes a number of il- 
lustrations in the form of charts, dia- 
grams, tables and photographs of 
installations——General Electric Co., 
Schenectady, N. Y 


Paint for Galvanized Iron—A folder de- 


scribes Galvanum paint which is in- 
tended to be applied directly to gal- 
vanized iron without the previous use 
of an acid wash or primer. This 
paint is made in all colors, including 
black and white. Other special paints 
for specific industrial purposes are 
also listed—Goheen Corp. of New 
Jersey, Newark, N. J. 


Industrial Electric Heating Equipment 


—An 8-page catalog illustrates and 
describes a variety of special and 
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standard electrical heating units for 
heating water and other liquids and 
compounds, air heaters, ovens and 
special heaters. Special attention is 
called to an electric pipe heater which 
can be mounted on pipes to keep them 
from freezing in cold weather.— 
Hynes & Cox Electric Corp., 406 N. 
Pearl St., Albany, N. Y. 


Electric Hoists—A 28-page catalog il- 


lustrates and describes the construc- 
tions as well as numerous applica- 
tions of the Low-Hed electric hoist, 
which is so constructed as to require 
only a small amount of head room 
below the monorail or other support. 
—American Engineering Co., Phila- 
delphia, Pa. 


Safety Ladders and Scaffolds—Circu- 


lars give the prices of and illustrate 
a line of safety extension ladders 
which can be used for industrial 
painting, millwrighting, and other 
miscellaneous industrial jobs. Bulle- 
tin 56 describes the Junior safety 
scaffold which is supported by steel 
wire ropes for painting, tuck pointing 
and other maintenance or repair work 
on the outside of buildings.——The 
Patent Scaffold Co., 1420-44 Center 
St., Chicago, IIl. 


Standardized Bus Supports and Outdoor 


Substations—Announcement is made 
of a new net price list on standard- 
ized outdoor substations. A 38-page 
bulletin, 31-B, contains 119 illustra- 
tions giving detailed information on 
high-tension bus supports for volt- 
ages up to and including 120 kv. 
These supports are of standardized 
unit type with 21,000 combinations 
for standard, heavy-duty and extra 
heavy-duty service and are adjustable 
at top and bottom.—Delta-Star Elec- 
tric Co., 2400 Fulton St., Chicago, IIl. 


Speed Reducers—Bulletin 10-25 illus- 


trates, describes briefly, and shows 
a few installations of the latest types 
of Philadelphia worm gear and spur 
gear reducers.—Philadelphia Gear 
Works, Richmond and Tioga Sts., 
Philadelphia, Pa. 


Portable Carbide Lights—A booklet en- 


titled “The Milburn Light” illustrates 
and describes the various types of 
portable and semi-portable carbide 
lights for lighting yards, mines, 
quarries and so on for night construc- 
tion or other outdoor night work.— 
The Alexander Milburn Co., Balti- 
more, Md. 


Underground Cable Boxes—Bulletin 25 


describes and illustrates a line of un- 
derground cable boxes for use in 
manholes or handholes, for intercon- 
necting, sectionalizing, fusing or 
plain splicing of underground elec- 
tric cables—G. & W. Electric 
Specialty Co., 7780 Dante Ave., 
Chicago, IIl 


Ball Bearing Motors—Bulletin 25 de- 


scribes the various types of Baldor 
electric motors, which are made in 
capacities of % to 10-hp., squirrel 
cage, polyphase; 1/6 to 5 hp., repul- 
sion-induction, single phase; and 1/6 
to 2 hp., direct current. Specifica- 
tions and special applications are also 
given.—Baldor Electric Co., 4351-55 
Duncan Ave., St. Louis, Mo. 


Distant Dial Meters—Bulletin 69 de- 


scribes the Sangamo distant dial 
meter which is used with watt-hour 
meters for duplicating at a conven- 
ient location the reading of the meter 
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register, ror totalizing the revolu-. 


tions or strokes of engines, gener- 
ators or other machines, or for sum- 
ming on a single dial the total 
registration of a group of watt-hour 
meters. These distant dial meters 
are made in two types, for operation 
on direct current and on alternating 
current.—Sangamo Electric Co., 
Springfield, Il. 

Automatic Control of Planers Direct 
Connected to Motors—Publication 
C-14 bearing the above title, gives 
the advantages of such control equip- 
ment, describes the principal parts of 
the equipment, its operation and 
gives details concerning it.—Cutler- 
Hammer Mfg. Co., Milwaukee, Wis. 


. Meter Service Devices—A _ circular 


folder describes the ease of installa- 
tion of the Noark service system 
for entrance meters.—The Johns- 
Pratt Co., Hartford, Conn. 


High-Speed Induction Motors and Fre- 
quency Changers—A 27-page, paper- 
bound bulletin 41521-B, bearing the 
above title, is well illustrated with 
photographs, diagrams and _ tables 
and presents a complete line of mo- 
tors, alternators and frequency 
changers adaptable for application on 
modern, high-speed woodworking 
machines and other forms of ma- 
chine tools requiring high-speed 
drives.—General Electric Co., Sche- 
nectady, N. Y. 


Twin-Type Graphic Meter—Bulletin 
425 describes a twin-type graphic 
meter which is provided with two 
charts so that any two items may be 
recorded simultaneously. These can 
be furnished in any combination of 
ammeter, voltmeter, wattmeter, kva.- 
meter, power factor meter, frequency 
meter, speed, pressure or vacuum re- 
corder, condenser meter or service 
recorder and the two units can be 
alike or different. The two charts 
are driven by one chart-driving 
mechanism so that the record is made 
simultaneously of the two quantities. 
—The Esterline-Angus Co., Indian- 
apolis, Ind. 

Magnetic Counter—A circular describes 
magnetic counters which are operated 
by electromagnets and used under 
conditions where it is desirable that 
the counter be -placed at some dis- 
tance from the machine on which the 
count is to be taken. In this way a 
number of counters can be grouped 
together in a central or other con- 
venient place. This counter is oper- 
ated by direct current only.—The 
Veeder Mfg.e Co., Hartford, Conn. 
Panelboard Practice—A 48-page catalog 
describes the Superior switchboards 
for power and lighting, panelboards 
and cabinets for lighting and feeder 
distribution panels of dead or live 
front types. Diagrams, prices and 
applications are shown.—The Supe- 
rior Switchboard & Devices Co., 
Canton, Ohio. 

Expulsion Type Fusible Primary Cut- 
out—Circular 65120 describes the 
Type E, Form A, Catalog No. 260- 
277, 100-amp., 7,500-volt fusible pri- 
mary cutout.—General Electric Co., 
Schenectady, N. Y. : 


Roofing Reference Series—A series of 
five booklets contains architects and 
engineers construction service and 
design information on Barrett built- 
up roofs under the following five 
headings: I, Flat Roof Specifications; 
II, Steep Roof Specifications; III, 
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Roof Flashing System; IV, Roof 
Drainage System; V, Dampproofing 
and Waterproofing. Each of these 
contain about 36 pages and are illus- 
trated with drawings which give in- 
formation to those interested in 
building or eee roofs.—The 
Barrett Co., 40 Rector St., New York 
City. ; 

Electrical Conduit—A folder entitled, 
“Facts Concerning Electrical Con- 
duit,” discusses the qualities required 
in good electrical conduit and de- 
scribes the qualifications of Buckeye 
conduit and Realfiex flexible steel ar- 
mor cable.—The Youngstown Sheet 
& Tube Co., Youngstown, Ohio. 


Rotary Shears—Catalog 60 describes 
the different types and sizes of ro- 
tary shares which are made to handle 
all gages of sheet metal up to and 
including 1 in. sheet steel. These 
are made in seven sizes. Shears for 
the lighter gages of metal may be 
used in many sheet metal shops of 
industrial plants for making safe- 
guards, ventilating ducts and other 
miscellaneous plant work.—The 
Quickwork Co., St. Marys, Ohio. 


Power Transmission Equipment—A new 
catalog under the above heading de- 
scribes the Rex set collars and Cinch 
(compression) couplings for line- 
shafts, pillow blocks, journal bear- 
ings, post boxes, shaft hangers, extra 
heavy duty takeups, square or spiral 
jaw clutches, sprockets and chains.— 
Chain Belt Co., Milwaukee, Wis. 


Flexible Couplings—A folder illustrates 
and gives dimensions and prices of 
five types of flexible couplings which 
Foote Bros. recommend and sell for 
use in connection with I.X.L. speed 
reducer units—Foote Bros. Gear & 
Machine Co., 215 N. Curtis St., 
Chicago, IIl. 

Welding Electrodes—A 16-page booklet 
under the above title describes the 
characteristics and application of the 
three types of General Electric elec- 
trodes, designated as Types A, B and 
C, for use on cast iron, steel and on 
overhead welding. Brief instructions 
are given covering the use of each 
type.—General Electric Co., Schenec- 
tady, N. Y. 

Electric Hoists—Form 118 illustrates 
and describes the Type R Roeper 
electric hoist which is made in ca- 
pacities ranging from 500 to 6,000 Ib. 
—Roeper Crane & Hoist Works, Inc., 
1720-1738 N. 10th St., Reading, Pa. 

Pressure Regulators—Bulletin 1033-B 
describes the E. C. & M. automatic 
pressure regulator which is used with 
motor-driven pressure systems for 
automatically regulating the pressure 
of water, air or other liquids or 
gases. Cushion tanks to take care of 
fluctuating pressure are also de- 
scribed.—The Electric Controller & 
Mfg. Co., Cleveland, Ohio. 

Friction Clutch—A circular describes 
the Hilliard friction clutches and 
cut-off couplings which are made for 
both high- and low-speed operation. 
The pressure is applied through a 
rack and gear worm-thread move- 
ment.—The Hilliard Clutch & Ma- 
chinery Co., Elmira, N. Y. 

Electric Glue Pot—A circular describes 
the Red Crown glue pot with a snap 
action thermostat which automat- 
ically maintains the contents at the 
correct temperature and helps to 
eliminate fire risk. This pot is made 
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in 1-qt., 2-qt., and 4-qt. sizes, for 110 
and 220 volts. Other electrically- 
heated pots for melting other mate- 
rials, such as lead, babbitt, pitch, 
wax, and so on, are also listed.— 
Hynes & Cox Electric Corp., 406 N. 
Pearl St., Albany, N. Y. 


Synchronous Timer—Circular 67781, 


Class 16, describes the construction 
and operation of the Type MF-2 syn- 
chronous timer for indicating the 
time in which a device, such as a re- 
lay, performs an operation that in- 
cludes the opening and closing of an 
electrical contact.—General Electric 
Co., Schenectady, N. Y. 


Distribution Apparatus—A catalog de- 


scribes the dead-front and: live-front 
switchboards, panelboard _ switches 
and other special equipment, as well 
as steel cabinets, pull boxes, battery- 
charging rheostats and so on, manu- 
factured by this company.—The 
Leonard Electric Mfg. Co., 3907 Per- 
kins Ave., Cleveland, Ohio. 


Stainless Steel—A 20-page booklet en- 


titled “Stainless in Industry” ex- 
plains the characteristics of stainless 
steel and shows many of the different 
possibilities for its use in various 
lines of industry.—The American . 
Stainless Steel Co., Commonwealth 
Bldg., Pittsburgh, Pa. 


Valve Control—Bulletin 103-29-B de- 


scribes the Cory-Recony valve control 
units which permit of remote control 
through a separate power panel in 
which all circuits are opened and 
closed. Electrical braking permits 
seating with full power. This con- 
trol is designed for use on 2- to 
60-in. valves under varying pressure 
and temperature conditions.—Chas. 
Cory & Son, Inc., 183-7 Varick St., 
New York City. ; 


Portable Saw—A folder describes th 


South Bend portable. woodworker. 
Model A-25, which is a motor-driven 
circular saw mounted on a_ stand 
with casters to make it portable. A 
%-hp. motor drives an 8-in. crosscut 
or rip saw. An exhaust fan and bag 
to collect the sawdust make it pos- 
sible to use this machine in places 
where dust and dirt must be avoided. 
—Koontz Bros., Electric Co., South 
Bend, Ind. 


Electric Hoists—A circular describes 


the Moto monorail hoist of %- to 
5-tons capacity, which is so designed 
that any stock motor of standard 
make may be installed; thus a plant 
may maintain a program of stand- 
ardized motorization—Drake Elec- 
tric Hoist Co., Friendship, N. Y. 


Repulsion-Induction Motors—A folder 


describes the R. & M. Type RA re- 

pulsion-induction motors rated from 

% to 7% hp. inclusive. These are 

made to operate at 60, 50, 40 and 25 

cycles on 110 or 220 volts.—The 

oe & Myers Co., Springfield, 
io. 


Waterproofing and Dampproofing— 


Specification Book A, the first of a 
set of six, gives new and revised 
specifications for waterproofing mass 
concrete, cement stucco, brick, mas- 
onry, and also describes various 
dampproofing paints, oil proofings 
and quick-set for cement. Eacn 
specification is complete with full in- 
formation on how to use, quantity 
required and is illustrated with 
sketches.—The Truscon Laboratories, 
Detroit, Mich. 





